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ACTION:  Notice  of  Inquiry,  Request  for 
Comments. 

SUMMARY:  The  Commission  is  seeking 
public  response  to  its  plan  for  develop¬ 
ing  a  new  program  of  spectrum  manage¬ 
ment  for  the  land  mobile  radio  services. 
These  services  include  most  private  uses 
of  two  way  radio  and  radio  paging  by 
police,  fire,  business,  and  other  industrial 
users.  The  Commission  invites  comments 
on  a  new  aplication  f(»m  that  will  be 
used  to  build  a  computerized  data  base. 
The  Commission  also  annoimces  its  in¬ 
tention  to  develop  new  rules  and  stand¬ 
ards  for  the  selection  of  requencies  for 
land  mobile  systems.  Also  Included  is  a 
report  on  spectrum  monitoring  that  the 
Commission  has  been  conducting  in  Chi¬ 
cago  on  a  trial  basis.  Public  respmse  to 
any  of  the  material  presented  will  be 
considered  in  the  development  of  the 
new  pn^rram. 

DATES:  Comments  must  be  received  on 
or  before  July  15, 1977,  and  Reply  Com¬ 
ments  must  be  received  on  or  before 
August  IS,  1977. 

ADDRESS:  Federal  Communications 
Commission,  Washington,  D.C.  20554. 
FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Morgan  O’Brien,  Safety  and  Special 
Radio  Services  Bureau,  Federal  Cmn- 
municatlons  Commissimi,  Washlng- 
t(m,  D.C.  20554  (202-254-3301) . 
SUPPLEMENTARY  INFORMATION: 
Adopted:  April  27, 1977 
Released:  May  17, 1977 

1.  The  Federal  Communications  Com¬ 
mission  hereby  gives  notice  of  an  inquiry 
Into  practices  and  procedures  for  more 
comprehensive  management  of  the  land 
mobile  services.  The  Commisslcm  has  de¬ 
veloped  a  new  program  of  spectrum 
management  of  the  land  mobile  services 
with  the  foUowing  immediate  objectives: 

a.  A  nationwide  data  base  of  all  land 
mobile  systems,  computerized  to  permit 
access  by  the  Commission,  the  land  mo¬ 
bile  community,  and  the  general  public. 
The  Commission  has  set  forth  herein  the 
data  eluents  of  the  proposed  data  base. 
It  requests  comments  on  these  and  on 
several  alternate  data  base  designs. 

b.  Rules  and  standards  for  private  fre¬ 
quency  coordinators,  to  be  formulated 
in  a  proceeding  that  will  be  Initiated 
within  the  next  several  months,  m  con¬ 
junction  with  the  development  ot  rules 
and  standards,  the  Commlssim  will  es¬ 
tablish  a  program  to  audit  the  perform¬ 
ance  of  the  coordinators. 


c.  Monitoring  to  collect  channel  utili¬ 
zation  statistics  for  areas  of  severe  con¬ 
gestion.  Comments  are  invited  on  for¬ 
mats  for  presenting  utilization  informa¬ 
tion  to  the  land  mobile  users,  coordina¬ 
tors  and  vendors.  Representative  for¬ 
mats  have  been  included  and  comments 
are  invited. 

d.  Relaxatimi  of  radio  service  block 
allocations  to  permit  wider  sharing  of 
frequencies  in  Chicago  on  a  trial  basis. 

2.  These  objectives  are  the  result  of 
extmsive  staff  study,  and  are  based  on 
several  years  at  experience  with  the 
Chicago  pilot.  Hie  declaratiCHi  of  specific 
objectives  is  not  intended  to  foreclose 
comments  suggesting  modifications  to 
the  new  program.  It  is  Intended  to 
present  a  clear  picture  of  the  Commis¬ 
sion’s  present  Intentions.  Interested 
parties  sure  encouraged  to  take  issue  with 
all  or  any  pcut  of  the  program.  The  re¬ 
sources  presently  available  to  the  Com¬ 
mission  for  the  land  mobile  services,  and 
those  that  become  available  over  the  next 
several  years,  will  be  committed  to 
achieving  the  objectives  that  are  finally 
resolved  by  the  Commission  after  careful 
consideration  of  the  comments  received 
in  this  proceeding. 

Introduction 

3.  Ihis  Notice  begins  the  second  stage 
of  the  Commission’s  program  for  im¬ 
proved  managonoit  of  the  land  mobile 
spectrum.  Ihe  first  stage  was  initiated 
formally  in  1971  with  the  Issuance  of  a 
pix^Msed  rulemakmg  in  Docket  19150. 
(Notice  of  Proposed  Rule  Making,  Docket 
(No.  19150,  27  FCC2D  400  (1971) ).  First 
Repm^  and  Order,  Docket  No.  19150,  32 
FCC2D  347  (1971).  Second  Report  and 
Order.  Docket  No.  19150,  38  F(X?2D  625 
(1972).  Hiere  were  numerous  ante¬ 
cedents  to  that  proceeding,  particularly 
the  wortc  of  the  Advisory  Committee  for 
the  Land  Mobile  Radio  Services 
(ACLMRS)  and  the  Joint  Technical 
Advisory  Cmnmlttee  (JTAC).  (See  Re¬ 
port  of  the  ACLMRS,  Vol.  I,  V(^.  D. 
Parts  1  and  2,  July,  1968.  See  Spectrum 
Engineering,  The  Key  to  Progr^,  New 
York,  1968.)  Under  (xmtract  to  the  FCX7, 
Stanford  Research  Institute  designed  the 
basic  elements  of  a  spectrum  manage-' 
ment  pilot  program  in  the  late  1960’8.  In 
1972  the  Commission  established  an  office 
in  Chicago  to  test  the  spectrum  manage¬ 
ment  techniques  that  had  been  proposed. 
The  dements  of  the  experiment  were  a 
computerized  data  base  of  all  land  mo¬ 
bile  equipment  operating  in  the  Chicago 
region;  a  staff  of  experts  located  re- 
gimally  to  handle  frequency  selection 
and  licensing  of  new  systems;  a  mobile 
monitoring  mugram  to  collect  channel 
utilizatimi  statistics;  and  proposed 
changes  to  the  block  allocation  system 
to  Increase  the  sharing  of  frequoicies 
between  radio  services.  Ihe  Chicago  ex¬ 
perience  has  been  detailed  extensive^  in 
published  reports.  (See  R^x)rt  on  Re¬ 
structuring  Ihe  Spectrum  Management 
Task  Force,  (1975),  W.  Sutter.  Analysis 
and  Recommendations  Concerning  Re¬ 
gional  E^>ectrum  Managonent,  D.  Hat- 
fldd,  FCC  Report  No.  76-606.  Chronology 
of  the  National  Spectrum  Management 


Program  (1976) ,  FCC  Report  No.  SMTP 
76-01.) 

4.  Major  revisions  to  the  program  of 
regionalization  envisioned  in  Docket, 
19150  were  approved  by  the  C(xnmisslon 
in  June  of  1976.  (See  Analysis  and  Rec- 
(nnmendations  Couceming  Regional 
Spectrum  Management.  D.  Hatfield.) 
The  Commission  based  these  changes  not 
only  on  the  experience  in  Chicago,  but 
also  on  a  reconsideration  of  the  nation¬ 
wide  requirements  of  the  land  mobile 
services.  A  vital  element  of  this  recon¬ 
sideration  was  the  finding  that  the  total 
cost  of  a  fully  regionalized  system,  as 
originally  proposed  in  Docket  19150,  does 
not  appear  to  be  justified  by  the  benefits 
to  be  anticipated.  All  FCC  programs  are 
being  subjected  to  this  scrutiny  in  light 
of  the  current  budget  situation.  This 
finding,  of  course,  cannot  overshadow 
the  fact  that  congestion  in  the  land  mo¬ 
bile  services,  aggravated  by  manual  sys¬ 
tems  for  frequency  selection  and  li¬ 
censing.  continues  to  plague  the  users  of 
these  frequencies  and  continues  to  re¬ 
quire  Innovative  responses  from  the 
Commission. 

5.  Hie  Commission  therefore  has  de¬ 
cided  to  devel(m  a  revised  program  of 
spectrum  management,  bes^  on  those 
elements  of  the  Chicago  experiment  that 
have  dememstrated  their  utility.  Hiis  is 
to  be  a  program  that  maintains  a  favor¬ 
able  balance  between  the  costs  incurred 
and  the  beneficial  effects  that  can  rea¬ 
sonably  be  expected.  Immediate  steps 
have  been  taken  to  reducq  Uie  costs  in- 
vc^ved  in  the  program,  including  a  sig¬ 
nificant  reduction  in  stafBng  level  and 
relocaticm  of  the  Chicago  computer  to 
Washington  where  it  will  be  shared  ulti¬ 
mately  by  other  Commission  offices.  Sub¬ 
stantial  reductions  in  the  scope  of  the 
mmiltoring  program  have  been  made 
and  further  changes  in  the  Chicago 
monitoring  program  are  contemplated, 
as  described  more  fully  in  Sectiem  m. 

6.  All  plans  for  additional  regional  fa¬ 
cilities  have  been  deferred.  Hie  costs 
now  being  incurred  have  be^  reduced 
to  those  covering  persmmel  sufficient  to 
design  a  nationwide  ssrstem  and  a  small 
staff  remaining  in  Chicago  to  continue 
monltiHing  operations  and  public  inter¬ 
face.  In  the  design  of  the  new  system 
each  cost  elonent  of  the  pixnxxsed  pro-^ 
gram  will  be  analyzed  and  alternatives 
will  be  considered  based  on  the  ratio  of 
cost  to  benefits.  Hie  major  compmients 
in  this  regard  are  the  natl(mwlde  data 
base  and  the  mcmltorlng  program.  A  cost 
analysis  of  the  alternatives  developed 
after  consideratiem  of  the  comments  filed 
in  this  proceeding  will  be  made  a  part 
of  the  record  of  this  proceeding. 

7.  The  text  of  the  Notice  conforms  to 
the  objectives  stated  in  paragraph  one. 
Section  I  deals  with  the  elements  we  pro¬ 
pose  to  Include  in  the  Nationwide  data 
base  raises  questions  that  must  be  con¬ 
sidered  in  t^  design  of  the  computer¬ 
ized  system.  Seetkm  n  covers  the  issue 
of  frequency  recmnmendaticHis  by  the 
private  frequency  coordinatmw;  it  lists 
the  Miglneering  models  devdoped  in 
Chicago  that  will  be  available  for  analy¬ 
sis  of  congestion  problems  and  for  audlt- 
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iDC  the  performaaoe  of  the  coordinators. 
SecttOD  ni  reports  briefly  on  the  cur¬ 
rent  plans  for  monitoring  In  Chicago.  It 
also  serves  as  an  Introduction  to  Ap¬ 
pendix  B  which  reports  the  current 
status  of  analysis  of  monitoring  data. 
Section  ly  summarises  the  Commission’s 
flndlngs  with  regard  to  the  possibility  of 
wider  sharing  of  frequencies  and  pro¬ 
poses  several  definitions  that  will  lay  the 
groundwork  for  later  sharing  proposals. 

L  Trs  Licxksb  Data  Bass 

8.  On  a  centralized,  nationwide  basis, 
the  Commission's  present  manuaJ  pro¬ 
cessing  system  and  the  current  method 
of  computer  Input,  storage  and  retrieval 
of  land  mobile  Information  Is  seriously 
information  is  seriously  inadequate  for 
effective  frequency  managing,  rulemak¬ 
ing.  research,  reporting  and  providing 
public  assistance.  These  inadequacies  are 
due  primarily  to  the  inability  to  readily 
access  the  information.  The  ability  to 
retrieve  Information  from  the  data  base 
and  a  means  for  the  staff  to  easUy  make 
changes  in  the  records  of  the  data  base 
are  two  of  the  key  features  of  the  auto¬ 
mated  licensing  system  which  has  been 
In  operation  In  Chicago  for  the  past 
three  years. 

9.  Ihere  are  a  number  of  ways  to  ac¬ 
cess  Information  in  a  data  base.  We  have 
experimented  with  many  methods  (soft¬ 
ware  and  hardware)  to  access  the  Chi¬ 
cago  data  base.  The  types  of  Infmmatlon 
and  Its  retrieval  required  by  parties  out¬ 
side  the  Commlsslcm  is  Impotent  in  the 
final  design  of  an  automated  national 
data  base  system.  There  are  questions 
which  need  to  be  answered  as  soon  as 
possible,  such  as.  bow  will  the  data  be 
fuml^ed  to  these  outside  parties,  and 
what  Information  will  be  required?  Be¬ 
fore  asking  for  specific  commmts,  we 
would  like  to  m>prlse  the  public  of  the 
various  posslbflltles. 

10.  Much  ot  our  presentation  and 
many  of  the  solicited  cmnments  will  be 
directed  to  the  information  contained  in 
Appendix  A.  This  Appendix  lists  the  iwo- 
po^  dements  of  the  new  national  data 
base  and  examples  of  the  computer 
checks  and  verlficatkms  (ff  api^lcatlon 
Information  In  the  Chicago  processing 
system  as  wdl  as  examples  of  the  dif¬ 
ferent  ways  to  retrieve  information  from 
the  data  base.  It  ccxisists  of  the  following 
sectlcxis; 

a.  Ust  of  Proposed  Data  Elements  for  a 
New  Land  MobUe  Application  Fcnm. 

b.  Examples  of  computerlaed  Application 
Processing  Checks. 

o.  Notice  of  Expired  License;  and  Notice  of 
TfTtpmitng  ft^irailon  and  Renewal  AppUca- 
Uoo. 

d.  Data  Base  Queries. 

e.  Exan:q>le  of  Data  Base  Extract. 

ACCUXACT  or  THX  DATA  BASX 

11.  Two  of  the  most  Important  con¬ 
cerns  In  the  design  of  a  license  data  base 
for  the  land  mobile  radio  senrlceg  are 
completeness  and  accuracy.  These  con¬ 
cerns  follow  flt)m  the  functional  role 
of  the  data  base  In  the  frequency  selec- 
tUm  process.  To  make  the  best  fr^ency 
recommendatkm  for  an  applicant,  the 


cooedhiator  must  have  a  reasonably  com¬ 
plete.  accurate,  and  current  knowledge 
of  the  radio  envlitmment  with  which  the 
proposed  system  wlD  Interaet.  This  can 
be  iwovided  most  rrilably  by  the  C(«i- 
mission’s  data  base.  In  the  next  several 
paragraphs,  a  number  of  factms  vdiich 
degrade  the  quality  of  a  license  data  base 
are  examined  together  with  steps  that 
the  Commission  has  taken  In  Chicago  to 
ovoTome  them. 

13.  It  must  first  be  reeognlaed  that  the 
elements  of  each  license  record  In  the 
data  base  are  only  as  accurate  as  the 
data  submitted  to  the  Commission  by  an 
api^icant  on  his  application  form.  Be¬ 
cause  of  the  numerous  veiiflcatlon  checks 
designed  mto  the  Chicago  automated 
system  (See  Appendix  A.  Section  3),  the 
information  In  the  data  base  is  identical 
to  that  of  the  application  (or  corrected 
application)  and  the  authorized  license 
parameters.  The  accuracy  of  the  data 
base  thus  depends  largely  on  the  extent 
to  which  each  application  contains  data 
which  accurate^  describes  the  actual 
system  to  be  placed  in  operation.  Major 
discrepancies  between  licensed  and  ac¬ 
tual  system  parameters  pose  serious  po¬ 
tential  problems  inasmuch  as  the  quality 
of  frequency  assignments  and  elBcleney 
of  spectrum  utilization  can  be  affected. 
Our  experience  In  Chicago  over  the  past 
three  years  has  led  us  to  beUeve  that, 
for  the  most  part,  such  dlscrepcmcles  are 
not  so  substantial  as  to  require  major 
attention.  However,  there  is  one  notable 
exception. 

13.  We  have  compelling  evidence  to 
conclude  that  discrepancies  exist  be¬ 
tween*  the  actual  number  of  mobile  units 
In  a  fully  operating  system  and  the  num¬ 
ber  specific  (m  the  application.  This  is 
a  particularly  serious  problem  above  470 
MHz  where,  unlike  the  lower  bands,  the 
licensed  number  of  mobile  units  on  a 
channel  Is  the  criterion  for  determining 
when  that  channel  can  no  longer  be  as¬ 
signed  in  a  particular  area.  A  study  of 
the  470-512  MHz  band  presented  In  Ap¬ 
pendix  B,  Part  2,  Indicates  that  no  cor¬ 
relation  exists  between  the  licensed  ntim- 
ber  of  mobiles  on  a  channel  and  the 
measured  level  of  channel  utOlzatlcm. 
Similar  studies  In  other  bands  have  also 
shown  that  there  is  no  correlation  be¬ 
tween  measured  utilization  and  the  “ac¬ 
tual”  niunber  of  units  specified  on  Sec¬ 
tion  m  of  Form  425.  An  underhrlng' 
reason,  we  suspect.  Is  that  many  appli¬ 
cations  overstate  the  number  of  mobile 
imlts  In  an  attempt  to  reduce  channel 
sharing. 

14.  Other  factors  affecting  the  accu¬ 
racy  of  the  land  mobile  data  base  are 
licenses  that  have  expired  and  imll- 
censed  radio  station  operation.  Since 
June.  1976,  the  Chicago  Office  has  been 
conducting  programs  which  Identify  ex¬ 
pired  licenses  and  those  which  are  about 
to  expire.  A  computer  program  Identifies 
those  licenses  which  have  expired  90 
days  or  more  and  creates  a  mailing  list. 
A  license  examiner  reviews  the  Ust  for 
errors  and  compares  It  with  the  applica¬ 
tion  status  listing  to  determine  If  an 
application  is  pending  for  an  expired 


licmse.  Notice  of  Expired  License,  copy 
of  which  Is  Included  m  Appendix  A.  Is 
then  mailed.  The  licensee  has  SO  days  In 
vrtilch  to  file  a  new  application  or  send  In 
a  copy  of  any  valid  l)c«ise  he  may  have 
for  the  particular  station.  If  there  Is  no 
response,  or  if  we  are  advised  that  the 
station  is  no  kmger  in  use.  the  license 
record  is  then  deleted  from  the  data 
base. 

15.  Likewise,  the  computer  generates 
a  notice  (ff  explration/rttiewal  form  45 
days  prior  to  the  expiration  of  a  license 
In  the  data  base.  This  notice  and  instruc¬ 
tions  (See  Appendix  A)  are  mailed  to 
the  licensee  llstmg  some  of  the  key  li¬ 
cense  parameters.  The  licensee  desiring 
rmewal  and  IndlcaUng  no  change  m  the 
terms  of  his  existing  license,  confirms 
the  information,  signs  and  returns  the 
form  and  subsequently  a  renewal  license 
Is  issued.  These  programs  ensure  that 
the  data  base  is  kept  up-to-date;  li¬ 
censees  will  be  notified  of  Impending 
explratkm;  and  the  need  for  Notice  of 
Rn^hed  License  will  gradual^  be  elimi¬ 
nated. 

16.  At  this  point,  we  would  adr  for 
comments  on: 

a.  The  extent  and  seriousness  of  dis¬ 
crepancies  between  licensed  and  actual 
system  parameters,  and  what  measures 
the  Commission  should  take  to  verify 
the  Information  (m  application  forms. 

b.  Methods  to  reduce  the  impact  of 
the  above  factors  on  the  data  base  to  be 
constructed  nationwide. 

o.  Methods  by  which  c(x>rdlnators. 
equipment  vendors  and  individuals  can 
supply  feedback  to  the  Commission  on 
unlicensed  operation,  stations  never  con¬ 
structed.  and  those  which  cease  to  op¬ 
erate. 

AccxssDnJTT  or  Data  Bass 
INVOUIATXON 

17.  The  Commission  Is  considering  two 
different  techniques  for  access  to  the 
data  base.  One  is  direct  “on-line”  access 
where  the  user  interfaces  directly  with 
the  computer  to  obtain  the  desired  Infor¬ 
mation.  Using  the  other  method.  “In¬ 
direct’’  access,  the  user  makes  a  request 
to  the  Commission’s  staff  who  then  inter¬ 
face  with  the  computer  and  supply  the 
Information  or  printout  to  the  requestor. 

18.  hi  the  past,  we  have  made  the  C%1- 
cago  data  base  available  on  a  direct 
on-line  basis  to  parties  outside  the  Com¬ 
mission  (See  Appendix  A,  Section  4  for 
examples  of  this  access) .  Because  of  the 
cost  and  time  considerations  of  such  ac¬ 
cess  to  the  nationwide  data  bcMe.  It  may 
not  be  feasible  to  make  this  type  of  access 
available  (Hi  a  routine  basis.  We  taivlte 
comments  on  the  need  for  such  access 
particularly'  by  frequency  coordinators 
and  equipment  venders.  Comments  are 
also  directed  to  a  “third  party”  option, 
where  a  (Kmtractor  supplies  information 
to  all  users  on  a  cost-relmburssdile  basis; 
under  such  an  arrangem«it.  access  could 
be  provided  in  ways  that  vary  depending 
on  the  user’s  requirements. 

19.  In  addition  to  the  prevloasly  cov¬ 
ered  options,  the  data  base  could  be  fur¬ 
nished,  in  its  entirety  or  sorted  by  certain 
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parameters,  such  as  service,  frequency  or 
geographic  area.  It  could  be  made  avail- 
able  periodically  via  microfiche  or  print¬ 
out.  This  type  of  access  could  be  em¬ 
ployed  by  someone  not  requiring  totally 
up-to-date  data.  The  immediate  access 
could  be  used  to  supplement  the  periodi¬ 
cally  supplied  Information.  Tills  com¬ 
bination  would  reduce  the  volume  of 
immediate  access  with  the  Intent  to  re¬ 
duce  cost  and  maintain  practicability. 

20.  The  Information  that  the  Commis¬ 
sion  stores  in  its  data  base  has  many 
potential  applications.  Some  of  these 
are: 

a.  Resolution  of  Interference  cases. 

b.  C(Mnputation  of  growth  statistics 
for  market  projections  and,  along  with 
monitoring  data,  support  for  new  spec¬ 
trum  allocations. 

c.  Day-to-day  use  by  coordinators  for 
frequency  recommendations  and  by  the 
users  where  there  Is  no  provision  for 
coordination. 

d.  Resolution  of  a  dlfllcult  frequency 
selection  situation  where  no  adequate 
frequencies  appear  to  be  available  for  a 
given  need. 

Request  for  Comments 

As  the  Commission  proceeds  to  design 
Its  national  land  mobfle  data  base.  It 
would  like  to  have  comments  on  these 
specific  questions: 

a.  Appendix  A  Includes  a  list  of  pro- 
poeed  data  elements.  Are  these  adequate, 
or  are  there  items  which  shoidd  be  added 
to  this  list?  Are  there  Items  which  can  be 
dropped  with  little  or  no  Impact  on  the 
data  base  viability? 

b.  The  Commission  is  concerned  about 
the  possible  discrepancies  between  li¬ 
censed  and  actual  system  parameters 
with  particular  emphasis  on  the  number 
of  mobile  units.  What  is  ttie  extent  and 
seriousness  of  this  and  what  measures 
should  be  taken  to  verify  the  Information 
and  reduce  the  impact  on  the  national 
data  base? 

c.  In  making  the  data  base  information 
available,  what  is  the  most  desirable  or 
beneficial  method  with  which  to  provide 
it?  The  Commission  is  looking  for  the 
differing  reqiiirements;  l.e.,  a  coordinator 
may  have  different  needs  than  a  vender 
or  the  general  public.  What  are  the  mini¬ 
mum  data  elements  needed  in  the  fre¬ 
quency  selection  process? 

d.  Is  it  practicable  to  develop  methods 
by  which  cbordinators,  equipment  vend¬ 
ers  and  individuals  can  supply  feedback 
to  the  Commission  on  unlicensed  opera¬ 
tion,  stations  that  were  never  constructed 
and  those  which  cease  to  operate?  If  so, 
what  form  should  this  feedback  process 
take? 

n.  Frequency  Selection 

21.  The  Commission  designed,  devel¬ 
oped  and  implemented  a  computerized 
frequency  selection  program  (hereinafter 
AFAM)  that  has  been  operating  in  Chi¬ 
cago  for  the  last  seversil  years.  A  brief 
description  of  the  component  elements 
of  the  program  has  been  set  out  below, 
and  Ml  extmsive  report  has  been  pub¬ 
lished.  (Tremper,  P.,  Automatic  Fre¬ 
quency  Assignment  Model  (AFAM) ) ; 


FCC  Report  No.  SMTF-75-01  (1975). 
The  Chicago  experience  has  persuaded 
us  that  It  Is  not  presently  feasible  or 
desirable  fear  the  C<xnmlssi<»i  to  under¬ 
take  the  function  of  frequency  selection 
nationwide,  as  was  originally  proposed 
in  Docket  19150.  The  ratlcmale  for  this 
conclusiim  is  complex,  but  essentially  It 
derives  from  the  unwieldy  number  of 
variables  Involved  in  making  good  fre¬ 
quency  selections.  We  have  determined 
that  a  system  of  private  frequency  co¬ 
ordinators,  representing  the  various 
sMTice  groups,  offers  a  more  realistic 
way  of  coping  with  these  variables  in  a 
natkmwlde  setting  than  does  a  set  of 
computer  programs,  even  programs  as 
ambitious  as  AFAM.  Consequently, 
AFAM  will  not  (xmtlnue  as  a  production 
program.  It  will  be  revised  and  simpli¬ 
fied  and  be  made  available  as  a  to(d  for 
use  in  situations  where  the  coordinator 
Is  not  able  to  suggest  a  frequMicy  that 
Is  acceptable  for  an  applicant’s  use.  The 
Commlsslcm  will  use  component  ele¬ 
ments  of  AFAM  In  performing  its  audit 
function. 

22.  The  Commission  will  Initiate  a 
s^>arate  proceeding  dealing  sedely  with 
the  frequMicy  coordination  function.  The 
purpose  will  be  to  develcv  rules  and 
standards  by  v^ilch  the  coordinatcH*  will 
opiate.  Presently  there  Is  very  little 
standardlzaticm  In  the  coordination 
function.  Even  within  some  radio  serv¬ 
ices,  there  are  varlaticms  In  the  way  In 
which  frequencies  are  recommended.  The 
frequency  coordinators  are  not  at  fault 
In  this  regard  because  the  Commission 
has  not  provided  them  with  standard 
procedures  or  with  general  rules  for  op¬ 
erating.  While  a  number  of  land  mobile 
associations  have  developed  guidelines 
for  use  by  coordinators,  no  standardized 
program  has  been  undertaken  by  the 
Commission.  This  deficiency  must  be 
corrected.  Comments  are  Invited  on  how 
the  Commission  can  most  effectively  set 
about  the  task  of  devdoplng  proposals 
for  these  rules  and  standards. 

23.  The  Commission  recognizes  that 
the  various  coordinating  committees  are 
structured  differently  and  onploy  meth¬ 
ods  that  vary  widely  in  their  degree  of 
sophistication.  For  instance,  some  co- 
(ndinators  base  their  recommendations 
only  on  co-channel  statiem  separation 
and  are  guided  by  minimum  separation 
standards.  Oth«^  perform  more  detailed 
Interference  analy^,  take  into  account 
the  number  of  mobile  units  on  a  channel, 
and  may  even  be  concerned  with  limiting 
antenna  heights  and  effective  radiated 
powers  of  proposed  stations.  We  realize 
that  the  different  methods  are  Infiuenced 
to  a  certain  extent  by  transmitter  den¬ 
sity  and  the  operational  needs  of  the 
given  radio  services.  However,  we  also 
believe  that  certain  “rules  of  thumb” 
such  as  minimum  geographic  station 
separation  for  a  given  service  afford  that 
service  a  luxiu*y  not  attainable  to  other 
services  with  equal  or  perhaps  even 
higher  priority  needs. 

24.  We  plan  to  provide  coordinators 
with  channel  occupancy  data  in  the  form 
of  “low”,  “medium”  and  “heavily  used” 
channels.  This  will  be  limited  to  major 


urbanized  areas  and  areas  where  a  com¬ 
pelling  need  Is  manifested  and  will  be¬ 
come  available  gradually  over  the  next 
several  years.  In  our  audit  procedures, 
the  license  data  base  and  monitoring 
data  will  be  used  to  Insure  that  all 
channels  are  loaded  in  an  equitable 
manner.  This  Informatkm  will  also  guide 
the  Commission  in  evaluating  or  initiat¬ 
ing  recommendatiims  for  geographical 
interservice  sharing  and/or  frequency 
re-all(x:ation.  The  Commissiem  will  apply 
its  automated  frequency  selection  model 
on  selected  applications  as  a  check  on  the 
frequency  recommendation  of  the  co¬ 
ordinator  and/or  vender.  The  frequency 
sdectlon  modd  will  also  aid  the  Com¬ 
mission  In  resolving  coordinator/appli¬ 
cant  disputes  and  in  o*th«*  difficult  fre- 
quMicy  selection  cases.  The  Cwnmission 
also  will  retain  the  provisiem  for  an 
“engineering  field  survey”  as  an  alterna¬ 
tive  to  frequency  coordlnaticm.  We  antic¬ 
ipate  that  the  license  data  base  and 
monitoring  data  (where  available)  will 
substantially  assist  those  applicants  pur¬ 
suing  this  option. 

25.  m  vi^  of  our  intended  use  of  the 
automated  frequency  selection  model 
(AFAM)  and  its  potential  usefulness  to 
the  coordinators  and/or  venders,  we  will 
give  a  brief  descrlptfon  of  Its  (^ration 
here.  We  would  point  out  that  AFAM  is 
an  Integrated  assembly  of  engineering 
models  and  routines  which  can  be  used 
Independently  as  needed.  Furthermore, 
each  of  these  models  could  be  adM>ted  to 
a  form  that  would  not  require  channel 
monitoring  data  as  an  input.  Present  in¬ 
puts  to  AFAM.  In  addition  to  the  moni¬ 
toring  data,  are  the  license  data  base 
and  the  technical  parameters  of  a  pro¬ 
posed  system.  (The  license  data  base  and 
monitoring  data  are  described  in  section 
I  and  m  and  the  Appendices.)  The  en¬ 
gineering  routines  sequentially:  (1) 
recommend  a  combinatkm  of  antenna 
height  and  effective  radiated  power  ap- 
prc^iiate  for  the  service  area  specified 
In  the  aiH>licati(m,  (2)  determine  a  list¬ 
ing  of  frequencies  available  for  the  in¬ 
stant  aptdication,  and  (3)  rank  the 
frequencies  on  the  c(»nbihed  basis  of  es¬ 
timated  level  of  usage  to  the  ai^licant 
and  adverse  impeust  on  existing  co-chan¬ 
nel  and  adjacent-channel  stations.  Since 
the  routines  are  modular,  we  would  ask 
the  (xx>rdlnator/vender  to  (XHnment  on 
those  most  useful  to  their  purposes. 

26.  The  automated  frequency  assign¬ 
ment  model  is  comprised,  in  peu^,  of  the 
following  routines: 

a.  Frequency  Eligibility:  This  routine 
generates  a  list  of  eligible  frequencies  for 
the  applicant’s  prc^xised  radio  service, 
frequency  band,  and  mode  of  operation 
(for  example,  the  Business  Radio  Serv¬ 
ice.  150  MHz  band,  and  one-way  paging) . 
Next,  frequencies  with  limitation  not  in 
ccmformance  with  system  peurameters 
are  eliminated  (for  example,  the  pro¬ 
posed  antenna  height  exceeds  the  maxi¬ 
mum  allowable) . 

b.  Occupancy  Retrieval:  For  each 
eligible  frequency,  (x:cupancy  and  wait¬ 
ing  time  parameters  are  retrieved  from 
data  taken  at  the  nearest  mcmitorlng  site 
to  the  prc^xised  base  statton  location 
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(See  Appendix  O.  Tlie  frequ^scles  mra 
then  ranked  according  to  calculatod 
waiting  time. 

c.  Co-Channei  Interference  Model:  A 
group  of  the  frequencies  having  the  low¬ 
est  waiting  times  is  analysed  with  respect 
to  intereference  potratials  to  and  from 
existing  stations.  The  current  moddi  con¬ 
siders  all  stations  within  100  miles  of  the 
prcHXMed  station.  For  each  statlcm  in  this 
environment,  a  propagation  analysis  is 
made  to  determine  the  extent  of  Inter¬ 
ference  to  and  from  the  proposed  station. 
This  depends  <m  the  distance  to  the  sta¬ 
tions,  antoina  heights  and  effective  ra¬ 
diated  power,  the  frequency  band  and 
other  factors. 

In  the  co-channel  and  other  engineer¬ 
ing  models  to  follow,  the  projected  inter¬ 
ference  levels  are  weighted  by  the  prob¬ 
ability  that  an  Inteifertng  station  win 
be  transmitting.  This  probability  is  de¬ 
rived  from  channel  occupancy  data 
taken  at  the  monitoring  site  nearest  the 
interfering  station.  The  weighted  inter¬ 
ference  levels  are  thus  a  measure  of 
/^lannrf  degradation  to  and  fnmi  existing 
stations. 

d.  Adjacent  Channel  Model:  A  smaller 
group  of  those  frequencies  having  the 
lowest  co-channel  interference  poten¬ 
tials  are  fiuiher  analsrxed  to  determine 
the  effects  of  interference  to  and  frcxn 
nearby  stations  operating  on  frequen¬ 
cies  close  to.  but  different,  from  that  of 
the  proposed  station.  Ihis  analysis  is 
somewhat  similar  to  that  described 
above,  with  the  excepticm  that  an  adja¬ 
cent  channd  correction  figure,  repre¬ 
senting  the  level  of  transmitter  noise  at 
the  given  frequency  separation,  is  «>- 
plied.  These  correction  figures  are  based 
on  information  supplied  by  radio  equlp- 
m^t  manufactures. 

a.  Intermodulation  Model:  A  fiuiher 
reduced  number  of  frequencies  which 
have  passed  the  co-channel  and  adjacent 
fihftnnfti  mod^  is  analyzed  with  respect 
to  tntermodulation  Interference;  l.e..  In¬ 
terference  caused  by  the  mixing  of  two 
or  three  off-channel  signals  to  produce  a 
composite  signal  falling  cm  the  proposed 
frequency.  Transmitter  and  receivw  In¬ 
termodulation  interference,  both  to  and 
from  existing  stations,  are  calculated. 

f.  The  combined  effects  of  the  three 
Interference  modds  are  calculated  sepa¬ 
rately  for  Interference  to  and  from  the 
envinmment.  The  ,  final  figures  are 
wdghted  so  that  Interference  to  the  ^- 
vlronment  is  giv^  twice  the  impiutance 
as  that  from  the  environment  The  net 
frequency  ranking  parameter  is  the 
“levd  of  service”;  expressed  as -a  per- 
CMitage  on  a  scale  from  0-100  percent; 
100  perc^t  being  the  best  possible  leveL 

27.  The  output  of  the  automated  fre¬ 
quency  selectlcm  model  consists  of  com¬ 
puter  generated  “frequency  rec«n- 
mendation”  printouts  containing  the 
following  Information  for  each  recom¬ 
mended  frequency:  levd  ot  service,  oc¬ 
cupancy,  waiting  time,  suggested  an¬ 
tenna  height  and  effective  radiated 
power,  and  a  listing  of  all  co-channel 
licensees  operating  within  a  20  mile 
radius  of  the  pr(H>06ed  base  station  loca¬ 


tion.  A  copy  ot  the  frequency  recom¬ 
mendation  printout  is  Ineluded  In  Ai>> 
pendlzCX 

Friquemct  Coordihation  nr  thx 
Chicago  Rsgion 

28.  WhUe  the  Commission  is  develop¬ 
ing  iHocedures  for  the  coordinators,  it 
intoids  to  return  to  frequoicy  coOTdlna- 
tion  In  the  Chicago  Region  by  deleting 
those  portions  of  the  Rules  that  permit 
the  filing  of  aimllcatlrms  without  evi¬ 
dence  of  frequency  coordination.  Effec¬ 
tive  September  1.  1977,  the  Commission 
will  no  longer  accept  applications  that 
are  not  accompcmled  either  by  evidence 
of  frequency  coordination  or  by  a  fidd 
survey  as  now  permitted  In  areas  outside 
Chicago.  A  brief  order  will  be  issued 
within  the  next  ninety  (90)  days  makJ^ 
this  Rule  change,  ^ective  S^tember  1, 
1977.  TO  prepare  for  this  return  of  re- 
spcmslbUity,  each  coordinating  group 
should  address  itself  to  the  need  for  In- 
f(Hmiatl(m  from  the  Chicago  data  base. 
The  staff  will  assign  a  high  priority  to 
providing  the  information  requested. 
Each  coordinating  group  is  invited  to 
comment  on  any  aspect  of  the  burd^ 
that  a  return  to  coordination  will  entail. 

Request  for  Comments 

The  Commission  has  requested  com¬ 
ments  on  the  makeup  and  use  of  the 
nationwide  data  base  in  preceding  para¬ 
graphs.  Response  to  those  questions 
should  similarly  be  directed,  where  ap¬ 
plicable.  to  the  frequency  selection 
process: 

a.  The  Commission  has  decided  to  re¬ 
turn  to  the  frequency  coordinating  com¬ 
mittees  in  the  Chicago  Reglcm  where  the 
Reglcmal  Office  has  performed  this  func- 
ti(m  since  October,  1974.  With  respect  to 
this  declslim.  what  Informatlim  (license 
data  base,  mimitorlng  information,  etc.) 
and  assistance  from  the  Commission  will 
the  coordinating  committees  need  to  ef¬ 
fectively  resume  their  role  In  providing 
frequency  reoommendatimis? 

(1)  Does  the  proposed  date  of  the  re- 
sumptlim  ot  the  frequency  coordlnatiim 
In  Chicago  (September  1,  1977)  allow 
adequate  lead  time  to  prepare  for  the 
takeover. 

(2)  The  Commission  will  be  refining 
its  review  and  evaluation  of  the  cocxdl- 
nator's  recommendatlims  In  the  Chicago 
Region  as  it  prepares  the  design  of  the 
nationwide  system.  We  Invite  sugges¬ 
tions,  especially  from  coordinators  In 
that  area,  as  to  what  are  the  best  meth¬ 
ods  of  Interface  between  the  Commls- 
sloQ  and  the  coordlnatmv  so  that  each 
may  be  aware  of  the  other  party’s  ac¬ 
tions. 

b.  The  Commission  seeks  the  view¬ 
points  of  the  land  mobile  community  on 
which  types  of  appllcatkms  should  re¬ 
quire  frequency  cowdination  (or  an  en¬ 
gineering  field  survey)  and  how  this  co¬ 
ordination  can  best  be  accomplished. 

(1)  Should,  tor  example,  coordlna- 
tkm  be  required  In  all  frequency  bands; 
Including  the  800  MHs  band?  Should 
other  than  Initial  users  of  shared  mobile 
relay  systons  be  required  to  obtain  co¬ 
ordination?  Should  participants  of  “ap¬ 


proved”  frequency  assignment  idans  be 
exempted  from  frequency  coordination 
requirements?  Should  the  Commlsskm 
devel(g)  standards  and  criteria  from 
which  to  evaluate  and  approve  state¬ 
wide  or  area-wide  plans  or  should  toese 
plans  be  administered  through  the  ap¬ 
plicable  coordinating  committee? 

(2)  Can  radio  services  having  similar 
spectrum  requirements  better  be  served 
by  a  single  coordination  committee? 
Could  this  facilitate  Implementation  of 
any  future  interservice  oe  geographical 
sharing  between  these  services? 

c.  The  Cranmission  intends  to  develop 
rules  and  standards  to  govern  the  fre¬ 
quency  coordlnatl(xi  process.  We  will 
also  develop  methods  by  which  the  per¬ 
formance  of  the  coordinators  and  adher¬ 
ence  to  our  standards  can  be  evaluated. 
In  this  regard,  we  raise  the  following 
possibilities: 

(1)  Should  the  coordinating  commit¬ 
tees  be  given  the  autholty  to  suggest 
standards  relating  to  system  coverage; 
i.e.,  insuring  minimum  necessary  an¬ 
tenna  height  and/or  effective  radiated 
power?  Should  a  frequency  recommenda- 
tltm  be  contingent  upon  meeting  such 
standards? 

(2)  In  those  areas  where  the  Cwn- 
mission  has  conducted  channel  monitor¬ 
ing,  should  occupancy  levels  be  estab¬ 
lished  for  determining  when  a  channel 
could  no  longer  be  assigned  In  that  area? 

(3)  In  the  interests  of  spectrum  con¬ 
servation  should  standards  be  developed 
to  insiu'e  that  licensees  of  a  shared 
transmitter  facility  have  similar  cov¬ 
erage  area  requirements? 

(4)  What  procedural  Interface  with 
the  Commission  should  be  estaUlshed  to 
handle  disputes  between  the  coordina¬ 
tors  and  applicants?  Siould  the  Com¬ 
mission  then  recmnmend  a  frequency  to 
the  applicant  directly  or  work  through 
the  coordinator? 

DX  Spectrum  Monitoring 

29.  The  Commissimi  has  conducted  an 
extensive  spectrum  mcmltoiing  program 
In  CThlcago  over  the  last  four  sreais.  The 
program  is  described  briefly  In  a  repent 
contained  In  Appendix  B  to  this  Notice 
entitled  “Intolm  Progress  Report  on 
Spectrum  Monitoring”.  The  Report 
presents  smne  significant  results  of  a 
number  of  analyses  ceximleted  to  date 
and  illustrates  the  various  types  ot 
channel  utilization  data  that  can  be 
made  available.  As  a  result  of  experlMice 
with  the  Chicago  monitoring  program, 
the  Commission  has  substntlally  re¬ 
duced  the  sc<^  of  spectrum  monltming 
In  Chicago;  but  it  Intends  to  develop 
idans  for  mimlUning  in  other  cMigested 
areas  In  the  country. 

Future  Plans  tor  Spectrum  Monitoring 

30.  Two  declslcms  affect  the  course  of 
spectrum  monlUxIng  In  the  future — ^the 
Commission’s  dedslim  to  transfer  the 
Chicago  Ucmslng  functions  to  Washing¬ 
ton  and  centralize  the  qiectnmi  man¬ 
agement  efforts  there,  and  the  return  of 
the  frequency  coordinating  committees 
to  the  frequency  sdectloa  process  for 
(Chicago  Re^on  apidlcants. 
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31.  Once  coordinators  re-enter  the 
frequoicy  selection  process,  we  will 
further  reduce  the  amount  of  spectrum 
monitoring  in  the  Chicago  Regl(Xi.  Pro¬ 
duction  monitoring  to  suwort  the  au¬ 
tomated  frequency  selection  ixogram 
(AFAM)  will  be  discontinued.  Until  the 
coordinating  committees  resume  the  co¬ 
ordination  rede  In  July,  the  Chicago 
monitoring  (H>eratk>ns  must  continue  to 
collect  data  to  siq^xHi.  current  licensing 
functi<ms.  llie  number  ot  production 
monitoring  sites  has  been  reduced  from 
the  oiigdnal  56  to  30  sites.  We  are  cur¬ 
rently  locking  to  concentrate  mcmltorlng 
activities  in  or  near  the  larger  urbanized 
areas  close  to  Chicago.  Eleven  sites  are 
now  contemplated  to  cover  the  metro¬ 
politan  areas  of  Chicago  and  Milwaukee 
by  raiploylng  a  receiving  ant^ina  height 
of  50  feet. 

32.  Future  spectrum  monitoring  will 
be  concentrated  in  the  larger  urban  areas 
and  in  locations  identified  <x  suspected  as 
being  congested  areas.  Such  mcmitoring 
will  incltide  areas  other  than  the  Chica¬ 
go  Region  but  will  not  be  as  Int^islve 
as  the  monitoring  previously  conducted 
in  Chicago.  Our  plans  are  to  collect  data 
for  the  purpose  of  providing  spectrum 
utilization  statistics  and  analyses  to  (1) 
aid  in  frequency  sdectlon  by  users  and 
cocHtUnators,  (2)  serve  as  a  tool  tar  the 
Commission  to  review  and  evaluate  the 
coordinator’s  performance,  and  (3)  as 
Input  to  our  spectrum  management  pro¬ 
gram  and  allocation/reallocation  imo- 
ceedings.  We  idan  to  develop  usage 
characteristics  peculiar  to  each  radio 
service  or  group  at  users  that  will  sup¬ 
plement  otha-  methods  of  frequency 
stiection.  These  characteristics  will 
enable  us  to  accurately  monitor  the 
growth  and  dynamics  of  land  mobile 
usage.  As  these  plans  develop,  we  expect 
to  provide  spectrum  monitoring  capabil¬ 
ities  in  other  urban  areas  of  the  country 
outside  the  Chicago  Region  as  the  need 
Is  defined  by  the  Commission’s  staff  and 
the  land  mobile  community. 

33.  Appendix  B  to  this  Notice  contains 
an  ’’Interim  Progress  Report  cm  Spec¬ 
trum  Monitoring.”  Part  1  of  this  Report 
defines  the  occupancy  parameters  we 
use  to  describe  chaxmel  utiUzatlcm  and 
Illustrates  the  various  tsrpes  of  Informa- 
tlcm  retrievable  from  the  special  Long- 
Term  Monitoilng  Project  data  and  from 
the  produetkm  mcmltorlng  data  base. 
Part  2  examines  the  relationship  be¬ 
tween  mobile  loading  standards  of  the 
Rules  and  actual  on-the-air  usage 
measured  by  our  mcmltorlng  equiimient. 

34.  With  respect  to  the  future  plans 
for  monitoring  set  forth  above  and  the 
Information  mesented  In  Appendix  B, 
we  are  requesting  specific  comments  on 
the  following  issues: 

a.  In  what  congested  areas  and  In 
what  parts  of  the  spectrum  should  the 
Commission  ccmcentrate  its  mcmltorlng 
efforts? 

b.  How  should  mcmltorlng  data  be 
made  available?  On  a  po’iodle  basis? 
By  Public  Notice?  Commission  B^rts? 
Upcm  specific  request?  On  a  regular  basis 
cmly  to  those  Involved  In  frequency  se¬ 
lection/coordination? 
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c.  What  monitoring  Information 
would  be  useful?  In  what  fonnat  Is  tt 
most  useful? 

(L  How  should  frequency  coordinating 
ccmunlttees  use  spectrum  cisage  Inf  orma- 
tlcm  in  their  process  of  recommending 
frequmcles  to  Individuals?  What  for¬ 
mats  would  be  of  interest  to  the  general 
public,  venders,  coordlnatcHrs.  etc? 

e.  In  areas  where  monitoring  Informa- 
tion  has  been  gathered,  can  the  channel 
usage  data  be  used  as  a  method  eff  de¬ 
termining  channel  loading  in  lieu  at  the 
mobile  loading  standards  now  In  the 
Rules?  Should  the  cutoff  level  be  made 
a  hard  and  fast  Rule  or  should  It  be  a 
toed  to  use  as  a  guideline? 

f.  Olven  accurate  chaxmel  usage  data, 
what  parameter(s)  (cxxupancy,  waiting 
titTiA,  etc.)  are  of  value  In  determining 
whe&o:  Individual  channels  have  high 
or  saturated  use,  medium  or  low  use? 
Should  It  be  usage  In  a  peak  period  or  an 
average  over  a  day.  week,  month  or  year? 

g.  How  should  the  mcmltorlng  pro¬ 
gram  and  procedures  for  making  availa¬ 
ble  the  usage  data  be  structured  to  be 
of  mRTiTniim  benefit  to  land  mobile 
users? 

h.  What  standards  should  be  devel¬ 
oped  to  insure  that,  when  additional 
users  are  added  to  low  and  medliun  use 
channels,  saturation  does  not  result, 
ther^y  reducing  the  level  of  service  for 
al>? 

IV.  Frequency  Sharing 

35.  As  Indicated,  the  Commlsskm  has 
reduced  the  level  of  its  financial  commit¬ 
ment  to  the  spectrum  management  pro¬ 
gram.  ’There  is  no  lessening  of  the  Com- 
mlsslcm’s  commitment  to  Improving  the 
utilization  of  frequoicles  In  areas  erf  sig¬ 
nificant  ccmgestlon.  For  the  present,  we 
have  determined  that  it  is  neither  tecdi- 
nically  nor  financially  feasible  to  imple¬ 
ment  channel  sharing  as  extoxslve  as 
that  proposed  tax  Dodeet  19150.  ’Ihoie  Is 
sufficient  capability  In  Chicago,  however. 
to  extend  the  sharing  erf  diannds  with¬ 
out  damaging  the  systems  now  operating 
and  without  Incurring  heavy  administra¬ 
tive  costs.  The  staff  will  develop  pre^os- 
als  for  tncreaedng  the  sharing  of  frequen¬ 
cies  in  the  Chicago  Region,  and  these 
prcHxosals  will  be  Issued  within  ttie  next 
several  months  tax  further  reports  In  this 
proceeding.  Active  Involvement  erf  land 
mobile  usoa,  ecxHdlnators  and  vendors 
In  the  development,  coxudderaticm  and 
Implementatlcm  erf  these  moposals  Is  vl- 
taL  Comments  are  Invited  on  the  best 
ixxeans  of  accomirfishlng  this  involve- 
moit. 

36.  The  Commission  has  sufficient 
data  base  information  in  the  Chicago 
Region  to  make  possible  the  wider  shar¬ 
ing  of  frequencies  between  services.  No 
specific  sharing  prcgxisal  Is  being  made 
at  this  time,  but  the  staff  Is  ctnrrently  de- 
vdcH>lng  the  definitions  that  win  be  es¬ 
sential  to  any  workable  sharing  proposal. 
These  definitions  have  been  set  out  below 
for  comment. 

Saturation  and  Loading 

37.  The  pressing  need  for  more  spec¬ 
trum,  expressed  so  often  by  the  vartoos 

associations  of  land  mobile  users,  has 


forced  the  Commission  to  deal  with  con- 
gestkm  and  channd  loading  In  tenns 
that  have  accepted  meaning  and  with 
procedures  that  are  r^tively  simple, 
straightforward  and  readily  available 
without  relating  these  criteria  to  any 
quantum  measurements.  Definitions  of 
saturation  and  channd  loading  criteria 
are  not  easily  derived.  In  order  to  pro¬ 
vide  a  more  objective  evaluation  of  con¬ 
gestion.  an  improved  measure  of  channel 
capacity  and  overall  radio  syston  per¬ 
formance  is  needed.  We  must  develop  a 
comprehensive,  accepted  method  of 
measuring  spectrum  need  of  land  mobile 
users.  To  this  end.  we  would  direct  com- 
moits  to  the  following  discussions  rela¬ 
tive  to  satiuution  and  loading. 

38.  When  speaking  of  congestion  in  ur¬ 
ban  environments,  both  the  Ccmimission 
and  the  radio  users  have  used  the  term 
”saturated  channel”.  The  Commission 
should  be  asking,  ”Satiu’ated,  in  what 
respect?  What  Is  saturation,  and  how  is 
it  measured?”  and  attempting  to  answer 
these  questions.  Before  developing  the 
criteria  of  measurement,  the  Commis¬ 
sion  and  the  land  mobile  community 
should  agree  on  some  generic  definitions. 
Other  criteria  may  be  devel(H>ed  within 
the  context  of  these  definitions : 

A.  Saturation  LeveL — In  an  absolute  sense, 
ttie  level  of  oXuumel  usage  on  a  heavily  used 
channel  at  which  the  addition  of  one  or 
more  users  would  seriously  disrupt  the  use 
of  that  (diannel. 

B.  Optimum  Loadinff  Level. — ^The  preferred 
level  of  diannel  usage  at  which  the  Oom- 
mlsBbMi  would  reonenmend  not  authorizing 
additional  Ucenseee  to  use  a  given  channel 
on  a  time-faring  basis  In  the  same  geo¬ 
graphic  area. 

39.  Such  definitions  would  be  our  basic 
starting  point,  and  other  criteria  for 
measurement  of  usage,  channel  capacity 
and  spectrum  needs  would  fofiow.  From 
use  of  the  monitoring  and  llcmse  data 
base  from  Chicago,  we  hope  to  quaiitify 
these  definitions  or,  at  least,  have  a  much 
better  fe^  for  thnn  than  we  now  have. 
There  are,  at  course,  other  factors  such 
as  vfixether  waiting  ttae  or  leqMxxse  time 
is  of  primary  conslderatkm.  Further  dis¬ 
cussion  of  these  matters  Is  contained  in 
Appendix  B. 

Channel  Uiiuzation  iNroRitATioN 

40.  For  the  purpose  of  supplying  chan¬ 
nel  utUizatiem  Information  to  those  pn*- 
sons  In  the  frequmey  selection  process 
for  the  Chicago  Region,  the  CfHnmission 
proposes  grouping  frequoacies  Into  four 
iHoad  categories  of  level  of  usage.  These 
levels  are  based  on  measurements  con¬ 
ducted  over  normal  business  working 
dtiys  and  are  further  explained  in  Ap¬ 
pendix  B. 

A.  Low  Ooeupanep  ChanneU. — ^Tboae  fre- 
quenclM  hsvlDg  either  dally  average  oocu- 
pancles  of  0-10%  or  peak  hour  oocupanclee 
of  0-16%. 

B.  Medium  Ooeupenep  Channeb. — ^Those 
frequendee  having  either  dally  average  oe- 
cupandee  of  10-38%  or  peak  hour  oecupan- 
des  of  lA-40%. 

C.  Ifedlum  WfA  Oeeupeneg  Chmimeb.— 
Thoae  fireqnenetee  having  eithar  dally  aver¬ 
age  occxxpandea  of  96-40%  or  peak  hour  oc¬ 
cupancies  of  40-60%. 
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O.  Very  Occupancy  Channels. — ^TlioM 
fraquenclM  bAvlng  eltlier  dally  average  oc¬ 
cupancies  greater  than  40%  or  peak  hour  oc¬ 
cupancies  greater  than  80%. 

41.  The  above  categorization  is  based 
on  measured  transmissitm  occupancy  as 
observed  by  the  Commission’s  Regional 
Staff  over  the  past  few  years.  Measured 
transmission  occupancy  is  the  iiercent- 
age  of  the  montioring  period  in  which  a 
carrier  frequency  is  detected  as  present 
on  the  channel  being  sampled  by  the 
mmiitor  receiver.  Those  persons  xmfa- 
mlliar  with  the  nature  of  mobile  radio 
might  think  the  above  figures  too  low 
to  indicate  a  high  level  of  usage.  Thus, 
we  must  distinguish  transmission  occu¬ 
pancy  from  message  occupancy.  The  lat¬ 
ter  value  will  generally  be  greater  since 
pauses,  or  gaps,  exist  between  the  series 
of  transmissions  in  a  message.  Studies 
also  show  that  “message  throughput”  on 
a  channel  may  actually  decline  wh^ 
transmission  occupancy  exceeds  sixty 
percent  (60%).  Ihis  is  because  each 
user  must  compete  with  other  users  to 
complete  a  message  that  requires  more 
than  one  transmission. 

42.  The  Commission  has  established  a 
limited  objective  for  sharing  in  the  Chi¬ 
cago  Regdon.  That  is  to  determine  the 
feasibility  of  working  with  the  coordi¬ 
nators  and  venders  to  implement  shar¬ 
ing  in  the  Chicago  Region,  where  the 
license  data  base  provides  a  means  of 
detecting  possible  channel  availability. 
At  this  time,  the  Commission  is  inter¬ 
ested  in  studying  the  feasibility  of  vol¬ 
untary  sharing  arrangements,  based  <m 
the  Chicago  data.  No  sharing  will  be 
authorized  without  the  advance  notice 
and  consent  of  the  frequency  coordinat¬ 
ing  c(Hnmlttees  involved.  Interested  par¬ 
ties  are  encouraged  to  comment  on  the 
best  way  of  effecting  voluntary  arrange¬ 
ments.  If  our  experience  over  the  next 
several  months  is  positive,  further  pro¬ 
posals  of  a  more  specific  nature  will  be 
forthcoming  in  this  proceeding. 

Conclusion 

43.  The  essential  dlstincticm  between 
the  q^ectnim  management  program  now 
being  developed  and  the  earlier  program 
contemplated  in  Docket  No.  19150  is  the 
substantial  reliance  we  are  placing  on 
the  private  sector.  Initial  selection  of 
frequencies  will  be  the  responsibility  of 
the  applicant  on  the  recommoidation 
of  the  frequency  coordinator.  Decisions 
regarding  system  engineering  will  be  left 
to  the  user  and  his  equipment  sui^ller. 
The  Commission  cannot  perform  cither 
function  imder  present  restraints  of 
money  and  personnel.  We  are  c(mvlnced, 
in  fact,  that  it  is  better  not  to  have 
Commission  Involvement  in  these  de¬ 
tails.  This  is  not  an  abrogatiem  of  our 
responsibility  to  license  systems  in  the 
public  interest.  We  Intend  to  propose 
standards  and  establish  rules;  to  enforce 
their  fair  api^catim;  and  to  assist  the 
users,  coordinators,  and  venders  to 
achieve  maximum  utilization  of  the 
spectrum.  The  establishment  of  an  effec¬ 
tive  working  relationship  between  these 
interests  and  the  Commission  is  a  prln- 
clpcd  goal  of  this  proceeding. 


44.  This  action  is  taken  pursuant  to 
Sectioos  4(D ,  303  and  403  of  the  Cmnmu- 
nications  Act  of  1934,  as  amended.  Inter¬ 
ested  parties  responding  to  this  Inquiry 
shall  furnish  comments  (m  or  b^ore 
July  15,  1977,  and  reply  emnments  on  or 
before  August  15,  1977.  All  relevant  and 
timely  comments  and  reply  comments 
will  be  considered  by  the  Commission 
before  reaching  its  decision  in  this  pro¬ 
ceeding;  other  relevant  information,  in 
addition  to  the  specific  comments  in¬ 
vited  by  this  Notice,  may  also  be  taken 
into  account  by  the  Commission.  Because 
of  the  complex  nature  of  this  Inquiry, 
answers  to  the  more  detailed  issues,  if 
received  sorter  the  specific  date.  wlU  be 
considered.  The  Commission  wiU  issue  a 
“Further  Notice  of  Inquiry”  subse¬ 
quently,  if  it  determines  a  need  to  delete, 
substantially  modify,  or  clarify  any  of 
the  announced  objectives. 

45.  In  accordance  with  provisions  of 
S  1.419  of  the  Commission’s  rules,  an 
original  and  six  (6)  copies  of  all  c(»i- 
ments,  suggestions,  pleadings,  briefs,  or 
other  documents  shall  be  furnished  the 
Commission.  Re^sonses  will  be  available 
for  public  inspection  during  regiUar  busi¬ 
ness  hours  in  the  Commlsskm’s  Informa¬ 
tion  and  Docket  Reference  Room  at  its 
headquarters  in  Washington.  D.C. 

Federal  Communications 
Commission, 

Vincent  J.  Mullins, 

Secretary. 

Appendix  A 

THE  UCXNSX  DATABAM 

1.  QuMtioas  on  n»w  form 

Item  Number  and  Element  Title  or 
Description 

1.  Applicant's  Legal  Name  and  Mailing 
address: 

A.  Name 

B.  Address 

а.  Name  of  Radio  Service 

S.  Purpose  of  AppUcatlon: 

A.  Lloense fornew sVaUoa 

B.  lAoenee  reoewal 

O.  Liceoee  modification  (complete  Item  6) 

O.  Add  station  to  system 

B.  Assignment  of  Uoense  (see  Instructions) 

P.  Other  (qMotfy  below) 

4.  If  station  is  presently  licensed,  give: 
Call  sign 

5.  Nature  of  Proposed  Modifications: 

A.  Increase  power 

B.  Retocate  station/antenna  site 

C.  Change  Area  of  operation 

D.  Change  Radio  frequency 
K.  Increase  Antenna  HMght 
P.  Other  (specify  below) 

б.  Class  of  Station: 

I.  Fixed  location 

A.  Base 

*  B.  Control  (for  mobile  relay) 

C.  Mobile  relay 

D.  Other  (specify  below) 

n.  Mobile  (Bnter  actual  No.  of  Unite) 

A.  Land  Vehicle 

B.  Aircraft 

C.  Watercraft 

D.  Hand-hMd  Portable 

B.  Paging  receivers 

P.  Other  (specify  below) 

T.  Detalle  of  Station  at  Fixed  Location: 

A.  Transmitter  Site  Na  (If  mere  than  one) 

B.  Total  Height  of  antenm  struetnie  (AO) 
O.  Height  to  tip  of  your  antenna  element 

(AO) 

O.  AAT,  if  required 


B.  Oroimd  elevation  (AMSL) 

P.  Latitude 

O.  Longitude 

H.  Location  of  transmitter 

I.  City 

J.  County 

K.  State 

L.  If  antenna  will  be  mounted  on  an  exist¬ 
ing  antenna  structure,  give  rimm»  of  a  licen¬ 
see  using  this  structure,  his  call  sign,  A-mi 
radio  service. 

8.  Technical  data:  The  following  elements 
would  be  in  matrix  form  for  each  of  pair  of 
transmit/'reoelve  frequendes: 

A.  Frequency  (Transmit  and  receive) 

B.  Type  of  Unit  Codes  (from  Item  6) 

C.  Number  of  Units 

D.  Frequency  Usage  Ckxlee  (Particulars  of 
Operation) 

B.  Output  Power 

F.  Power  Losses  between  transmitter  (or 
receiver)  and  antenna 

O.  Antenna  Oain 

H.  ERP 

I.  Antenna  Height 

J.  Emission  Designators 

9.  Written  description  <rf  mobile  operating 

10.  Area  of  opMwtlon.  coverage  area: 

A.  Latitude  of  center 

B.  Longitude  of  center 

C.  Radius 

11.  Other  stations  in  system:  Call  Signs 

13.  Control  points: 

A.  Indicate  contrd  point  locatlcms  by  street 
«Klrees  (or  other  narrative  description  If 
street  address  U  not  appropriate) 

B.  Telephcme  No.  of  principal  contrd  point. 

13.  BllgibUlty 

14.  wUl  any  of  the  radio  faculties  (equip¬ 
ment)  pri^Msed  or  covered  by  tNU 

tlon  be  utilized  In  a  shared  mobOe  rday 
system?  If  yes,  give  name  of  owner: 

15.  Air  Hazard  Information: 

A.  20  feet  above  ground  question 

B.  30  feet  above  supporting  structure  ques¬ 
tion 

C.  Height  of  supporting  structiue 

D.  Type  of  supporting  structure 

K.  iMs  notice  of  construction  been  filed 
with  the  PAA?  (On  FAA  Form  7480-1 )  If 
y**"  Rive:  a.  Date  filed  b.  FAA  office  where 
filed 

16.  EPA  Question 

17.  Oovemment  Land  QueeUon 

18.  Communication  Service  Question 

19.  “nie  ^pUcant  hereby  authorize  the 
Conunlssion  to  contact  the  below  listed  per¬ 
son  with  regard  to  clarifying  technical  In¬ 
formation  submitted  on  this  iq>pllcatlon: 

A.  Typed  name 

B.  Address 

C.  Telephone  Number 

20.  Certification  (Privacy  Act  Notification 
to  be  Included) 

Remote  Receiver  Data 

It  Is  envisioned  that  remote  received  data 
would  be  filed  on  a  s^iarate  form.  A  ques¬ 
tion  would  be  added  to  the  above  elements 
which  would  indicate  the  filing  of  this  sep¬ 
arate  form. 

Supply  the  following  information  for  aU 
receiver  sites  not  located  at  the  transmit¬ 
ting  8lte(s)  specified  In  Item  7  of  Form 

-  and  associated  with  a  particular 

station : 

A.  Call  sign 

B.  Remote  receiver  data 

1.  Site  number 

2.  Receive  frequency 

3.  Latitude 

4.  Longitude 

5.  Oround  elevation 

Q.  Antenna  height 

7.  Antenna  gain 

It  would  be  possible  to  enter  many  combi¬ 
nations  of  location  and  frequency  on  (hm 
P««« 
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2.  EXAMPLES  OF  APPLICATION  PROCESSING  CHECKS  BY 
THE  COMPUTER  IN  THE  CURRENT  CHICAGO  SYSTEM 

The  following  are  examples  of  approximately  70  checks 
performed  by  the  computer  on  each  application  filed  with  the 
Chicago  Regional  Office: 

(6)  **CALL  SIGN  INVALID** 

Not  a  valid  Call  Sign* 

(12)  *»N0T  IN  SPECIFIED  STATE/COUNTY** 

Latltxide  and  Longitude  are  not  In  the  specified  state/county. 

(17)  **SITES  NOT  COLLOCATED** 

Applicant  indicated  collocation  with  another  site,  but  they 
are  more  than  one  second  apart* 

(20)  **M03ILE  UNITS  IN  SECTION  III  MORE  THAN  SECTION  II** 

Number  of  actual  mobile  imlts  exceeds  number  applied  for* 

<27 )  **CANADIAN  COORDINATION  REQUIRED** 

For  the  specified  location »  Canadian  coordination  Is 
required* 

(31)  **INVALID  COMBINATION  OF  LETTERS** 

The  entry  for  Patlculars  of  Radio  Operations  Is  Invalid* 

(40)  **EQUIFMENT  TYPE  NOT  RECOGNIZED** 

Equipment  type  entered  Is  not  on  file*  Spelling  may  be 
Incorrect*  Correct  entry  or  enter  new  tsrpe  via  DBM* 

(52)  **COULD  NOT  CHECK  TX  FREQUENCY  VS*  SERVICE** 

One  or  more  of  the  following  Items  Is  Invalid:  frequency , 
or  output  power* 

(64)  **SL0PE  FROM  TOWER  TO  RUNWAY  EXCEEDS  LIMIT** 

FAA  coordination  Is  required* 

(65)  **IRAC  COORDINATION  REQUIRED** 

Frequency  Is  In  a  government  band* 

(68)  »*POWER  EXCEEDS  LIMIT** 

Effective  Radiated  Power  exceeds  the. calculated  limit* 

Check  Input  and  output  power  and  antenna  gain  for  validity* 
Check  with  engineering  section* 
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FCC  FORM  1040-C 


DATE  OF  THIS  NOTICE 


NOTICE 


NOV  4  76 


ACCORDING  TO  OUR  RECORDS,  THE  LICENSES  FOR  THE  REFERENCED  CALL  SIGN  HAVE  EXPIR¬ 
ED.  APPLICATIONS  FOR  LICENSE  RENEWALS  SHOULD  BE  RECEIVED  BY  THE  COMMISSION  WITH¬ 
IN  90  DAYS,  BUT  NOT  LESS  THAN  30  DAYS  PRIOR  TO  EXPIRATION.  AS  OF  THE  DATE  OF 
THIS  NOTICE,  WE  HAVE  NOT  RECEIVED  ANY  APPLICATIONS  AT  THIS  OFFICE  RELATING  TO 
THE  LISTED  FACILITIES  AND  THIS  NOTICE  SERVES  TO  INFORM  YOU  THAT  ALL  PERTINENT 
RECORDS  WILL  BE  REMOVED  FROM  OUR  FILES.  IF  OUR  RECORDS  ARE  INCORRECT  BECAUSE  YOU 
INADVERTENTLY  FILED  FOR  RENEWAL  OR  MODIFICATION  THROUGH  OUR  WASHINGTON  OFFICE, 
PLEASE  SEND  US  A  REPRODUCED  COPY  OF  YOUR  CURRENT  LICENSE  SO  THAT  WE  CAN  UPDATE 
THE  RECORDS  PERTAINING  TO  THIS  STATION. 


OPERATION  OF  RADIO  FACILITIES  WITHOUT  A  VALID  RADIO  STATION  LICENSE  IS  IN  VIOLA¬ 
TION  OF  THE  COMMUNICATIONS  ACT  OF  1934,  AS  AMENDED.  IF  YOU  HAVE  A  NEED  TO  OPER¬ 
ATE  RADIO  FACILITIES  IN  THE  LAND  MOBILE  SERVICES,  COMPLETE  THE  NECESSARY  APPLI¬ 
CATIONS,  REQUESTING  A  NEW  LICENSE,  AND  FORWARD  TO  THIS  OFFICE  WITH  THE  CORRECT 
FILING  FEE  FOR  EACH  APPLICATION  (SEE 'RULES  SUBPART  G,  PART  1  FOR  REQUIRED 
FILING  FEES).  BLANK  APPLICATION  FORMS  ARE  AVAILABLE  AT  THIS  OFFICE,,  THE  FIELD 
OPERATIONS  OFFICES  AT  CHICAGO,  DETROIT,  OR  ST.  PAUL,  OR  FROM  YOUR  EQUmiENT 
VENDOR,  UPON  REQUEST. 


A  COPY  OF  THIS  NOTICE  INFORMATION  IS  BEING  PROVIDED  TO  THE  FIELD  OPERATIONS 
OFFICE  IN  YOUR  DISTRICT. 


FEDERAL  COMMUNICATIONS  COMMISSION 
CHICAGO  REGIONAL  OFFICE 

PARK  RIDGE,  ILLINOIS  60068  LEGAL  NAME: 

CITY  OF  BIG  RAPIDS,  MICH 


EXP.  DATE;  JUL  30  76 

CALL  SIGN;  KIE555 


CITY  OF  BIG  RAPIDS 
POLICE  DEPARTMENT 
226  NORTH  MICHIGAN  AVENUE 
BIG  RAPIDS,  MICHIGAN  48307 
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FEDERAL  COMMUNICATIONS  COMMISSION 
WASHINGTC»1,  D.  C.  20554 


FCC  FORM  405-C(Test) 


DATE  OF  NOTICE: 


EXPIRATION  NOTICE  &  RENEWAL  APPLICATICMJ 
(SEE  CORRESPONDING  INSTRUCTICWS  -  ENCLOSED) 


CALL  SlCa^:  EXPIRATIC»J  DATE: 

KZY  999  .  DECEMBER  20,75 


CLASS  OF  STATION: 
MOBILE  RELAY 


TRANSMITTER  COORDINATES  (OR  MOBILE 
OPERATING  AREA) : 

42  -32  -  OIW  90  -  25  -  36W 


LICENSEE  LEGAL  NAME  &  IDENTIFICATICW  NUMBER 
HAZEL  GREEN  RESCUE  SQUAD,  INC.  0003308401 


FREQUENCIES 

152.0075 

155.160 

155.175 

155.205 

155.220 


(MHZ) : 
150.775 
155.235 
155.265 
155.280 
155.295 


APPLICANT  CERTIFIES  THAT  THERE  ARE  NO  CHANGES  TO  THE  DATA  OR  AUTHORIZED  PARAMETERS  SHOWN 
CW  THE  STATION  LICENSE  BEING  RENEWED  OR  IN  THE  INFORMATION  CONTAINED  IN  THE  APPLICANT'S 
MOST  RECENT  FULL  APPLICATION  OTHER  THAN  THOSE  PERMITTED  BY  THE  INSTRUCTIONS  FOR  THIS 
FORM.  APPLICANT  WAIVES  ANY  CLAIM  TO  THE  USE  OF  ANY  PARTICULAR  FREQUENCY  AS  AGAINST 
THE  REGULATORY  POWER  OF  THE  UNITED  STATES  BECAUSE  OF  THE  PREVIOUS  USE  OF  THE  SAME, 
WHETHER  BY  LICENSE  OR  OTHERWISE.  THE  STATEMENTS  IN  THIS  APPLICATION  ARE  TRUE, 

COMPLETE,  AND  CORRECT  TO  THE  BEST  OF  MY  KNOWLEDGE  AND  BELIEF  AND  ARE  MADE  IN  GOOD 
FAITH. 


WILLFUL  FALSE  STATEMENTS  MADE  ON  THIS  FORM  ARE  PUNISHABLE  BY 
FINE  AND  IMPRISONMENT.  U.S.  CODE  TITLE  18,  SECTION  1001. 


SIGNATURE  OF  INDIVIDUAL,  PARTNER,  OR  AUTHORIZED  PERSON  ON  BEHALF  OF  A  GOVERNMENTAL 
ENTITY,  OR  AN  OFFICER  OF  A  CORPORATION  OR  ASSOCIATICW. 


SIGNATURE 


DATE  SIGNED: 


FEDERAL  COMMUNICATIONS  COMMISSION 
CHICAGO  REGIONAL  OFFICE 
PARK  RIDGE,  ILLINOIS  60068 


HAZEL  GREEN  RESCUE  SQUAD,  INC. 
P  O  BOX  373 

HAZEL  GREEN  WI  53811 
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iNsrmucnoNt  ros  FCC  Poem  406-C  (Tbt) 

NOTICE  TO  mnmDOAU  EBOUIEED  BT  PEITACI 
ACT  or  1ET4 

Sections  301,  303,  and  306  of  tbe  Commu* 
nlcEtlons  Act  of  1034,  ms  amended,  (license 
powers)  autborlse  tbe  PCC  to  request  tbe  In¬ 
formation  on  tbls  application.  Tbe  purpose 
of  tbe  information  Is  to  determine  your  eli¬ 
gibility  for  a  license.  Tbe  Information  will 
be  used  by  POC  staff  to  evaluate  tbe  appli¬ 
cation,  to  determine  station  location,  to  pro¬ 
vide  Information  for  enforcement  and  rule- 
making  proceedings,  and  to  maintain  a  cur¬ 
rent  Inventory  of  licensees.  No  license  can  be 
granted  unless  all  Information  requested  Is 
provided. 

1.  Tbe  PCC  Porm  405-C  (Test)  may  be 
used  In  applying  only  for  tbe  renewal  of 
licenses  for  tbe  station  listed  on  tbe  face 
of  It. 

a.  Tbe  form  may  not  be  used  If  there  bas 
been  any  change  In  tbe  Information  con¬ 
tained  In  tbe  most  recent  full  application 
on  file  with  tbe  Commission,  except  tbe  fol¬ 
lowing  changes: 

Mailing  name  and  address. 

Licensee  legal  name  (If  no  change  in  own¬ 
ership,  control,  or  corporate  structure) . 

Equipment  data  (If  technical  parameters 
do  not  exceed  those  stated  on  tbe  most  re¬ 
cent  full  application)  .> 

Reduction  In  the  number  of  mobiles,  an¬ 
tenna  height,  antenna  gain,  or  effective  radi¬ 
ated  power  (ERP).> 

Tone  squelch  (PL)  frequencies.^ 

3.  A  separate  Porm  425  application  for 
modification  must  be  filed  for  any  of  tbe 


>  Please  note  and  explain  on  an  attach¬ 
ment  to  tbls  application  any  changes  In  tbe 
last  three  Items  (tbls  Is  necessary  to  update 
license  records).  If  the  licensee's  legal  name 
bas  been  changed,  a  letter  of  explanation 
must  be  submitted  with  tbls  iqipllcatlon. 


following  station  changes  (a  modified  li¬ 
cense  must  be  obtained  from  the  Commission 
prior  to  making  such  changes) : 

Relocation  of  station  (Including  antenna 
location). 

Area  of  operation. 

Increase  number  of  mobiles  (Including 
hand-held  units),  antenna  height,  antenna 
gain,  or  power. 

Add  or  change  frequencies. 

Add  or  change  Control  Points. 

Change  emission. 

Note. — Frequency  coordination  must  ac¬ 
company  application  as  applicable. 

4.  If  a  license  contains  an  "overpowered” 
Special  Condition,  submit  one  of  tbe  follow¬ 
ing  srltb  tbls  form: 

Explanatory  information  as  required  un¬ 
der  Item  2  to  reduce  tbe  power  to  the  mini¬ 
mum  level  necessary  for  satisfactory  opera¬ 
tion. 

Engineering  Justification  to  substantiate 
tbe  requested  power  (tbls  Justification  will 
be  determined  prior  to  granting  renewal). 

5.  If  a  renewal  Is  not  desired,  line  through 
tbe  csdl  sign  and  return  tbe  form  srltb  tbe 
license  for  cancellation.  (Merely  line  through 
tbe  frequencies  to  be  deleted.  If  any  of  tbe 
frequencies  are  no  longer  required.) 

0.  Tbe  expiration  dates  for  all  licenses 
granted  under  one  Call  Sign  will  be  con¬ 
formed  under  this  renewal  process. 

7.  Enclose  correct  fee  srltb  this  applica¬ 
tion  (see  Rules  Subpart  O.  Part  1).  Do  not 
send  cash.  Make  check  or  money  order  pay¬ 
able  to  the  Federal  Communications  Com- 
mlsslcm.  Tbls  Is  a  filing  fee  and  will  not 
be  refunded  even  though  the  application  Is 
not  granted. 

8. ' Mall  to  Federal  Communications  Com¬ 
mission,  Chicago  Regional  Office.  Park  Ridge, 
IlllnoU  60068.  Phone:  (312)  208-0280. 

0.  Tbe  form  should  reach  tbe  Commission's 
Chicago  Office  prior  to  tbe  license  expiration 


date  so  that  tbe  licensee  may  continue  to  op¬ 
erate  smtll  notified  by  tbe  Commission  of 
action  on  tbe  application'  If  tbe  application 
Is  not  returned  by  tbe  licensee  srltbln  tbe 
preecrlbed  time,  the  station  srlll  be  con¬ 
sidered  no  longer  In  operation,  and  all  asso¬ 
ciated  license  records  will  be  removed  from 
tbe  Commission's  files. 

4.  Data  Base  Queries 

License  records  In  tbe  data  base  are  re¬ 
trievable  by  Input  of  tbe  following  primary 
search  key  parameters,  among  otbera: 

1.  Call  Sign 

2.  Licensee  ID  Number 

3.  Licensee  Name 

4.  Frequency 

6.  Service 

6.  Rectangular  Oeograpblc  area 

7.  County  and/or  State 

8.  Expiration  Date 

0.  License  Number 

The  following  pages  contain  examples  of 
various  types  of  retrievals  available  for  ob¬ 
taining  information  from  tbe  license  data 
base: 

1.  Pages  4.2  through  4.6— Data  Base  Queries 
from  a  remote  terminal. 

2.  Pages  4.6  through  4.8— Oeograpblc/Fre- 
quency  Search  run  by  tbe  Chicago  Regional 
Office  on  request. 

3.  Pages  4.9  and  4.10 — Oeognqthlc/Fre- 
quency  Search  accomplished  by  the  Environ¬ 
ment  Data  Retrieval  (EDR)  program  (used 
Internally  by  tbe  Regional  Office  staff  and  an 
Integral  part  of  AFAM).  Page  4.10  Is  a  plot 
of  tbe  data  exemplified  by  the  printout  on 
page  4.0. 

4.  Page  4.11 — Special  retrieval  program 
similar  to  tbe  geograpblc/frequency  searches 
but  which  selects  only  co-channel  and  ad¬ 
jacent  channel  stations  In  the  environment 
producing  a  calculated  signal  above  thresh¬ 
old  at  a  given  location. 
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(For  Illustrative  purposes ,  only  two  transmitter  records  are  shown.  The  program 
retrieved  9  transmitter  records.)  , 
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FAR  1 

Hi*  CommlMlon  hM  found  tlint  good  In* 
formation  on  ohuinal  uttllaatlon  U  esMntUt 
to  prudent  manegement  of  the  q>ectrum. 
The  complex  nature  of  thti  uUllcatlon  In  the 
land  mobile  eerncea,  and  Ita  magnitude,  re* 
quire  extenalTe  analyala  of  the  raw  data  that 
the  m(mlt<»1ng  program  oollecte.  While  the 
Commlaelon  oontinuea  Ite  analyala,  however, 
there  are  many  uaeful  thlnga  about  channel 
utUlaatlon  that  we  now  know.  It  la  the  pur* 
poae  of  thla  ai^ndix  to  lUuatrate  a  very 
email  part  of  thla  uaeful  Information.  Our 
reaaon  for  doing  thla  to  begin  a  prooeaa  of 
fumlUarlaatlon  with  monitoring  data  and  Ita 
many  uaeful  aapecta.  We  anticipate  that  In* 
teraated  partlee  will  addraaa  their  commenta 
to  the  utility  of  monitoring  data  as  an  Im* 
portant  adjunct  to  traditional  methods  of 
frequency  engineering. 

The  Chicago  Ofllce  has  conducted  two  prln* 
clpal  monitoring  programa.  Flrat  has  been 
the  “production”  monitoring  program.  Thla 
program  rasulta  In  apectrum  occupancy  data 
which  la  used  by  the  automatic  frequency 
aaalgnment  program  (APAM).  Second,  and 
psth^is  more  Important,  the  Chicago  ataff 
haa  been  monltoilng  for  the  peat  year  a 
group  of  aelected  channtis  In  a  apedal 
“Long*Tarm  Monitoring  Project”. 

ProduotUm  MomUoring 

Production  monitoring  to  support  the  ire* 
quency  aeleetlon  program  has  been  oon* 
duetsd  at  56  sites  (urban  and  rural)  with* 
in  a  100  mile  radius  of  Chicago.  Monitoring 
sites  were  aelected  to  fit  a  grid  pattern 
designed  to  provide  comprehensive  data 
over  areas  vdisre  monitoring  was  to  be 
conducted.  A  site  ^Mclng  of  five  miles  en* 
ables  the  monitoring  system  to  record  any 
use  of  a  channM  typical  baas  stations 
and  their  aaeoolated:  mobUss.  This  five  mile 
grid  else  was  adopted  for  use  in  urban  areas 
where  it  was  thought  desirable  to  have  the 
most  detailed  Information.  Outside  of  these 
urban  areas,  where  there  la  lass  density  of 
usera,  the  grid  else  was  set  at  25  mllsa. 
Actual  alts  selection  was  affected  by  avail* 
ability  of  parking  space  for  the  monitoring 
vans.  Much  use  has  been  made  of  govern* 
mental  lands  and  buildings  such  as  state 
parks  and  post  offloas. 

Bach  of  the  56  monitoring  sites  la  re* 
visited  periodically  to  update  utilisation  In* 
formation.  The  Begjonal  staff  bMleved  It 
was  necessary  to  have  more  timely  Informa* 
tlon  In  areas  heavily  populated  by  existing 
usera  and  potential  users.  Accordingly, 
visits  to  urban  sites  were  scheduled  for  at 
least  four  tlmas  per  year  erhile  sites  In  non* 
urban  areas  were  visited  on  a  yourly  basts. 
The  production  data  ooUeetion  was  per* 
formed  at  antenna  heights  of  12  to  25 
feet. 

The  scanning  procedure  used  In  the 
production  sampling  ad»erae  has  been  to 
divide  the  land  mobile  miectnun  Into  blocks 
of  contiguous  channels  and  to  ■nan 
for  five  mlnutas.  The  entire  land  mobile  spec* 
trum  la  examined  by  sequencing  through 
the  acan  blocks  then  repeating  the  process. 
The  Commission  has  used  two  similar  monl* 
toring  vaits  to  ooUset  the  usage  data.  One 
van.  fabricated  by  fhlrchlld  Bectrometries 
Corporation  of  Amsterdam.  New  York,  Is  able 
to  sample  the  entire  land  mobHe  spectrum 
In  126  minutes  utilising  21  acan  blocks  with 
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a  maximum  of  146  freqxiencles  In  a  given 
block.  The  other  two  vans,  put  together  by 
Standford  Basaarch  Institute  (SRI)  of  Palo 
Alto,  California,  have  a  gtea^  sampling 
speatf  than  the  Fairchild  van  so  that  they 
can  sample  the  same  spectrum  In  about 
76  minutes  with  a  maximum  of  250  fre* 
quencles  In  the  scan  blocks. 

The  output  oi  the  monitoring  equipment 
iM  a  computer  tape  containing  administrative 
information  (auch  as  location,  date  and 
tlmas  of  day)  and.  for  each  frequency,  a 
recording  of  the  signal  levM  each  time  the 
frequency  la  sampled  during  the  scan  (rmr- 
nudly  more  than  600  times  per  flve*mlnute 
scan  period).  This  raw  data  tape  la  then 
processed  by  the  computer  at  the  Beglonal 
offloe.  The  tape  reduction  process  la  acoom* 
pushed  In  several  steps.  First,  the  raw  tape 
Is  nm  through  a  prs-redueUon  aimlysls  to 
datermlne  the  ^dldlty  of  the  raw  data,  the 
amount  of  monitoring  accomplished,  and  to 
obtain  Information  about  the  monltOT  site 
characteristics  such  as  the  ambient  noise 
level.  The  raw  data  tape  Is  than  read,  the 
tape  reduction  program  aj^Ued,  channel 
uWlsatlon  Information  Is  derived  and  then 
stored  on  a  disc  medium  for  more  convenient 
sccsss.  Tbs  tape  reduction  produces  an  \m* 
sorted  utUlaatlon  data  flle  which  Is  then 
sorted  Into  a  file,  ordered  by  frequency.  Bach 
frequency  record  In  this  file  contains  the  fol* 
lowing  Information  for  each  flve*mlnute  scan 
period: 


1.  Frequency 

2.  Tear 

6.  Month  • 

4.  Day 

5.  Hour 

6.  Minute 

7.  mtalD 

6.  Ground  Blevation 

9.  Antenna  Support  T7PB 

10.  Antenna  Height 

11.  Structurs  Height 

12.  Noise  Level 

13.  Bqulpment  Status 

14.  No.  of  Impulse  Noise  Samples 

15.  No.  of  Intermodulatlon  Saaaples 

16.  No.  of  Adjacent  Channel  Samples 

17.  No.  of  Valid  Samplss 

18.  Maximum  Signal  Level 

19.  Minimum  Signal  Level 

20.  Average  Signal  Level 

21.  Occupancy  due  to  samples  greater  than 

-140DBW 

22.  Oreatsrthan  -134  DBW 

23.  Oreatsr  than  -128  DBW 

24.  Greater  than  — 122  DBW 
26.  Greater  than  -166  DBW 

26.  Greater  than -110  DBW 

27.  Greater  than  — 104  raw 
26.  Average  Message  Length 

29.  Standard  Deviation  ot  MSsssge  Length 

30.  Average  Message  Gap  Length 

Si.  Standard  Deviation  of  G^  Length 

32.  Niunber  of  Messages 

33.  Number  of  Transmissions 

34.  Standard  Deviation  of  Transmissions,  per 

Message 

35.  Number  of  lntre*Msssags  Gaps 
35.  Average  Transmission  Lragtb 

37.  Staiulard  Deviation  of  Transmission 

Length 

38.  Average  Intra*Maasige  Gap  Length 

39.  Standard  Deviation  of  Intra*Measage  Gap 

Length 

The  frequency  ordered  utUlaatlon  data  Is 
then  run  through  a  program  to  produce  a 
summary  file  which  la  used  as  the  on*llne 
production  monitoring  data  bass  file  consist* 
Ing  of  the  following  Information  for  each 
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frequency  (See  Appendix  C  for  printouts  of 
this  lnf<Mmatlon.) : 

1.  LaUtude 

2.  Longitude 

3.  Receiver  Anteima  Height  Designator 

4.  Frequency 

5.  Quarter  (of  the  year) 

6.  90th  FeroentUe  Occupancy 

7.  50th  FercentUe  Occupancy 
3.  10th  FeroentUe  Occupancy 

9.  Mean  Occupancy 

10.  Feak  Flve-Mlnute  Occupancy 

11.  Watting  TUne  (Using  90th  FeroentUe  Oc* 

cupancy) 

12.  Waiting  Time  (Using  50th  FeroentUe  Oc* 

cupancy) 

13.  Number  of  Flve*Mlnute  Samples  taken 

In  Quarter 

14.  Waiting  Time  (Using  Mean  Occupancy) 

15.  Waiting  Time  (Using  Feak  Ftve*Mlnute 

Occupancy)  i 

16.  Average  Occupancy  due  to  each  station 

In  the  environment  assigned  this  fie* 
quency 

17.  Tear 

Long-Term  Monitoring  Profeet 

A  q>eclal  “Long*Term  Monitoring  Froject” 
was  Initiated  for  the  purpose  of  establishing 
confidence  bounds  on  the  production  sam* 
pllng  scheme.  Statistical  knowledge  gained 
on  hourly,  daUy  and  monthly  variations  In 
channel  utUlaatlon  obtained  from  the  proj¬ 
ect  wUl  be  useful  In  determining  the  num* 
ber  of  days  needed  to  epmut  at  a  monitoring 
site  and  the  frequency  of  vlslta 
For  this  qMclal  project,  equipment  was  re* 
moved  from  one  of  the  SRI  aans  and  In* 
staUed  In  the  Regional  Ofilce  connected  to  a 
roof*top  antenna  with  a  height  of  56  feet.  A 
group  of  246  channels  from  each  of  the  three 
major  land  mobile  bands  was  selected  as 
channels  to  be  monitored.  Apodal  usage 
channels.  low*power  and  mobUe  only  fre¬ 
quencies  were  eliminated  so  that  for  each 
radio  service  the  imrmal  two-way  channels 
would  be  scaimed.  Bach  block  of  246  frequen* 
cias  was  scaimed  almost  continuously  over 
each  day  for  one  aresk.  The  equipment  re¬ 
corded  10  to  11  five-mlnuts  samples  In  each 
hour  of  the  monitoring  day  compared  to  one 
five-minute  sample  per  hour  for  production 
monitoring.  This  special  monitoring  eras  con¬ 
ducted  from  late  May.  1975,  through  August, 
1976,  alternating  weekly  between  the  25.  150, 
and  450  MBs  bands.  A  voluminous  amount  of 
data  has  been  recorded  In  this  project.  We 
have  Initiated  a  number  of  analyds  projects. 
These  analyses  wUl  yield  conslderahle  knowl¬ 
edge  about  spectrum  usage  by  licensees  In 
the  Chicago  area.  We  will  publish  periodic 
reports  on  the  results  of  tbsae  snslyess  as 
they  are  concluded.  Some  significant  pre¬ 
liminary  results  and  exan^es  of  the  types  of 
data  available  are  presented  hereafter. 

All  of  the  data  Included  In  the  Figures  of 
this  Report  have  been  calculated  from  raw 
data  ta^  recorded  in  the  ‘Xong-Term  Moni¬ 
toring  Froject”.  In  essence,  the  project  con¬ 
sisted  of  q>eelal  monitoring  of  246 
from  each  of  the  bands  25-50  MHla  150-160 
MHs  and  450-470  MBk.  The  selected  frequen¬ 
cies  In  sqph  band  were  monitored  eontlau* 
ously  each  day  for  one  week  altenuittng  the 
bands  monitored  from  week  to  weA.  m  this 
project,  each  frequency  ares  monitored  con¬ 
tinuously  yielding  50-55  minutes  out  of  each 
hour  whereas  In  the  produetloa  monitoring 
scheme,  each  channel  Is  normally  monitored 
for  five  mlnutas  out  of  each  hour.  Although 
data  was  obtalnsd  tor  aU  three  of  the  major 
land  mobile  tiands,  we  have  Included,  for  il¬ 
lustrative  purposes,  only  data  from  the  150 
MHS  band. 
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Table  1. — Summaries  of  150-1S0  MHz 
Frequencies  Monitored 

number  of 
Frequencies 


Service :  Monitored 

Business  _  IS 

Speclsl  Industrlsl _  fK 

Telephone  mslntensnce _  1 

Power _ S3 

Auto  emergency _  16 

TBXlCBb _  4 

Plre -  18 

Hlghwey  malntensnce _  25 

Local  government _  36 

Forestry-conservation _  40 

PoUce . 84 

Special  emergency _  7 


Care  should  be  taken  when  Interpreting 
the  following  gr^hs.  TTie  data  was  taken 
from  only  one  monitoring  site;  It  Is  pre¬ 
sented  for  Illustrative  purposes  only;  the 
comparisons  made  are  relative  not  absolute; 
and  questions  remain  as  to  the  statistical 
variations  of  the  measured  parameters.  In 
addition,  the  following  should  be  taken 
Into  consideration: 

(1)  Unless  Indicated  otherwise,  all  data 
shown  was  taken  from  t^>es  recorded  during 
the  week  of  May  24-28, 1876. 

(2)  The  data  was  ccdlected  at  the  Park 
Ridge,  Illinois,  site  of  the  Chicago  Regional 
Office,  In  the  northwest  suburbs  16  miles 
from  the  center  of  downtown  Chicago. 

(3)  At  a  receiving  antenna  height  of  56 
feet,  the  practical  radius  of  coverage  ranges 
from  10  to  50  miles  depending  on  the  an¬ 
tenna  heights  of  transmitting  stations — 10 
miles  for  loir-power  mobiles  and  50  miles 
tor  base  stations  having  antennas  1,000  feet 
above  ground.  The  median  radius  of  cover¬ 
age  Is  about  22  miles  for  typical  base  stations. 
This  means  we  could  receive  stations  In 
most  of  the  Chicago  metropolitan  area  plus 
the  northern  and  western  suburbs. 

For  the  purpose  of  this  paper,  the  follow¬ 
ing  definitions  ^q>ly: 

(1)  Five-Minute  Oocupancjf. — ^Percentage 
of  time  Is  a  five  minute  period  a  signal  Is 
found  on  a  channel  by  the  monitor  receiver. 

(2)  Peak  Five-Minute  Occupancy. — ^The 
maximum  five-minute  occupancy  for  any 
given  day  (or  other  monitoring  period). 

(3)  Hourly  Occupancy. — ^The  average  of  all 
five-minute  occupancies  measxired  In  a  given 
hour. 

(4)  Peak  Hour  Occupancy. — The  maxi¬ 
mum  hourly  occupancy  for  a  particular  day. 

(6)  Daily  Average  Occupancy. — ^The  aver¬ 
age  of  all  five-minute  occupancies  measured 
over  the  monltOTlng  day. 

THE  riGoaxs 

Figure  l. — ^Thls  figure  shows  the  relation¬ 
ship  between  five-minute  occupancies  and 
the  hourly  occupancy  and  Indicates  that  the 
maximum  (or  peak)  five-minute  occupancy 
does  not  have  to  occur  In  the  peak  hour. 

Figure  2. — ^Thls  figure  compares  the  weekly 
mean  value  of  Peak  Hour  Occupancy  and 
Average  five-minute  occupancy  for  the  week 
with  *  the  maximum  five-minute  occupancy 
occurring  In  the  week  for  13  Biislness  fre¬ 
quencies. 

Figure  3. — ^For  three  frequencies  In  the 
Power  Radio  Service,  this  figure  Indicates  the 
manner  In  which  the  weekly  mean  of  the 
Peak  Hour  Occupancy  varies  over  the  year. 

The  dates  of  the  relative  weeks  are: 

1 — June  30-July  3. 1875 
3-^uly  14-18. 1875 
6— August  4-8, 1876 
16— October  8-10, 1875 

36—  February  23-27, 1876 

37—  March  10-12, 1876 


39— March  23-26,  1976 
45— May  3-0, 1976 
48— May  24-28,  1976 
52— June  24-25,  1976 

Figure  4. — This  figure  Is  a  griq>blcal  rep- 
resentatlcm  of  the  relationship  between  meas¬ 
ured  occupancy  and  calculated  waiting  time. 
Waiting  time  la  the  time  a  user  has  to  wait  on 
a  channel  before  he  can  transmit  a  message. 
It  Is  calculated  as  an  average  waiting  time  in 
the  peak  period  of  channel  usage.  The  curve 
Is  plotted  for  average  message  lengths  of  30. 
20  and  10  seconds.  At  the  40%  occupancy 
point,  the  waiting  time  to  use  the  channel 
would  be  54  seconds,  36  seconds  and  18  sec¬ 
onds  for  channels  having  average  message 
lengths  of  30,  20  and  10  seconds,  respectively. 

Figures  5  through  IS. — ^These  graphs  show 
the  weekly  mean  value  of  Peak  Hour  Occu¬ 
pancy  for  each  of  the  160  MHz  frequencies 
monitored  In  this  project.  The  graphs  may 
be  used  to  make  a  relative  compaiison  be¬ 
tween  frequencies  available  to  a  particular 
radio  service  and  between  frequencies  avail¬ 
able  to  different  services.  Only  data  for  the 
week  of  May  24-28,  1976,  is  presented. 

Figures  16  through  19. — These  figures  are 
copies  of  actual  printouts  obtained  from  the 
DATTAB  (Dally  Tabulation)  computer 
routine  that  calculates  the  occupancy  para¬ 
meters  we  have  plotted  In  the  preceding  fig¬ 
ures.  Two  frequencies  from  the  Business 
Radio  Service  are  used  as  examples.  For  each 
frequency,  the  first  page  of  the  two-page 
printout  contains  the  following  Information. 

(1)  First  column — The  month/day/year 
of  the  monitoring  day. 

.  (2)  Next  24  columns — The  heading  of  each 
column  Is  the  hour  of  day  using  34-bour 
clock.  For  each  day,  the  first  row  In  these 
columns  contains  the  hourly  occupancy  for 
the  hour  beginning  with  the  time  beading  for 
the  column.  The  second  row  contains  the 
number  of  five-minute  scan  blocks  monitored 
within  the  particular  hours.  The  last  two  rows 
under  these  columns  are  (1)  the  average 
hourly  occupancy  for  the  week  and  (2)  the 
total  number  of  five-minute  samples  used  to 
calculate  the  average  hourly  occupancy. 
(Only  those  hours  with  six  or  more  five- 
mlnute  samples  were  Included  In  the  calcu- 
'latlon.) 

(3)  26tb  column — The  first  figure  In  this 
column,  labelled  PK,  Is  the  maximum  hourly 
occupancy  or  “peak  hour  occupancy”  (for 
each  day) .  The  second  figure  Is  the  maximum 
five-minute  occupancy  or  “peak  five-minute 
occupsmcy"  for  the  day. 

(4)  27th  column — ^The  first  figure  In  this 
column  labelled  MP,  Is  the  hour  of  the  day 
In  which  the  peak  hour  occupancy  occurs. 
The  second  figxu^  Is  the  hour  of  the  day  In 
which  the  peak  five-minute  occupancy 
occurs. 

(5)  28tb  column — ^The  first  figure  In  this 
column,  labelled  AV,  Is  the  average  of  all 
the  hourly  occupancies  for  the  day.  The 
second  figme  Is  the  average  of  all  the  five- 
minute  occupancies  measured  In  the  day. 
Either  figure  can  be  referred  to  as  the  “dally 
average  occupancy". 

(6)  29th  column — ^The  column,  labelled  90, 
contains  the  90tb  percentile  occupancy  for 
the  day.  90th  percentile  occupancy  means 
that  10%  of  the  five-minute  occupancies  re¬ 
corded  In  the  day  are  greater  than  the 
specified  value  while  90%  of  the  five-minute 
occupancies  are  equal  to  or  less  than  the 
qwdfied  value. 

(7)  30tb  column — The  first  figure  In  this 
coliunn,  labelled  A/P,  is  the  ratio  of  dally 
average  occupancy  to  the  peak  hour  occu¬ 
pancy.  The  second  figure  Is  the  ratio  of 
dally  average  occupancy  to  the  peak  five- 
minute  occupancy. 


(8)  Weekly  Summary — This  summary, 
printed  underneath  the  foregoing,  should  be 
self  explanatory.  It  lists  the  minimum,  max¬ 
imum  and  average  values  of  the  specified 
parameters. 

The  second  page  of  the  two-page  printout 
Is  a  plot  of  the  hourly  occupancies  listed  In 
columns  beaded  00  to  23  on  the  first  page. 
The  symbol  “1”  represents  the  hourly  occu¬ 
pancy  levels  for  the  first  day  of  the  monitor¬ 
ing  week.  The  symbol  “2”  represents  the 
hourly  occupancy  levels  for  the  second  day, 
and  so  forth.  The  asterisk  represents  the 
average  hourly  occupancy  levels  for  the 
week.  If  data  points  for  two  or  more  days 
coincide,  the  symbol  for  the  latest  day  Is 
shown. 

Results  of  Analyses  to  Date 

The  following  are  the  results  and  conclu¬ 
sions  of  analyses  of  spectrum  usage  data 
derived  from  the  long-term  and  production 
monitoring  programs.  They  summarize  a 
number  of  different  staff  studies  which  have 
yet  to  be  publicly  released.  * 

With  respect  to  the  monitoring  system 
and  measurement  methods,  we  find  that: 

1.  In  measuring  Average  Occupancy  from 
production  data,  the  maximum  measure¬ 
ment  error  Is  within  ±8  Percent  Occupancy 
and  slightly  higher  for  90th  Percentile  Oc¬ 
cupancy  (within  ±14  Percent  Occupancy). 

2.  The  relative  measiuement  error  la  larger 
for  low  occupancy  channels  than  for  high 
occupancy  channels. 

3.  Measurement  error  decreases  with  In¬ 
creased  sampling  during  a  given  time  period. 

4.  The  optimum  scanning/sampling 
method  Is  a  compromise  between  the  pro¬ 
duction  sampling  scheme  and  the  long-term 
type  of  continuous  monitoring: 

a.  Allowing  an  Increased  number  of  chan¬ 
nels  to  be  scanned  In  a  given  podod. 

b.  Maintaining  the  confidence  level  at  95% 
±3  Percent  Occupancy. 

5.  To  accurately  describe  the  iisage  on  a 
channel  within  a  given  hour,  at  least  three 
five-minute  samples  per  hour  are  required. 

Prom  the  analyses  conducted  to  date  on 
the  utilization  of  frequencies  In  the  Chicago 
area,  we  have  found  that; 

1.  There  Is  no  reasonable  correlation  be¬ 
tween  spectrum  utilization  data  and  the 
number  of  base  stations,  mobiles  and  li¬ 
censees  authorized  In  the  area.  (See  Part  2 
for  details  of  a  specific  study.) 

2.  Below  450  MHz,  there  Is  an  Increase  In 
measured  utilization  with  an  increase  In 
monitor  receiver  antenna  height. 

3.  Most  frequencies  exhibit  a  standard  de¬ 
viation  within  ±10  Percent  Occupancy  In 
Peak  and  Average  usage  from  day-to-day. 

4.  90th  Percentile  Occupancy  and  Average 
Occupancy  tend  to  be  normally  dlstiibuted. 

6.  For  low  occupancy  channels,  the  distri¬ 
bution  of  five-minute  occupancy  samples 
taken  consecutively  on  a  land  mobile  chan¬ 
nel  for  a  12  hour  period  (about  144  samples) 
usually  is  not  similar  to  any  common  statis¬ 
tical  distributions.  For  high  occupancy  chan¬ 
nels,  the  distribution  of  these  samples  tend 
toward  a  normal  distribution. 

6.  The  distribution  of  80%  occupancy  sam¬ 
ples  taken  by  the  monitor  Is  usually  asym¬ 
metric  with  respect  to  the  90%  occupancy 
value  determined  by  use  of  all  of  the  five- 
minute  samples  for  a  day.  Usually  about  % 
of  the  80%  occupancy  distribution  falls  be¬ 
low  the  full  day  value  giving  a  like  probabil¬ 
ity  that  the  90%  occupancy  value  deter¬ 
mined  by  the  monitor  will  be  lower  than  the 
true  80%  occupancy  value. 

7.  The  monitor  average  sampling  distribu¬ 
tion  Is  usually  symmetric  about  the  average 
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value  determined  from  all  of  the  days  aam- 
plea.  There  la  an  equal  probability  that  the 
measured  average  monitor  occupancy  will  be 
either  high  or  low. 

Optimum  Loading  Level 

The  Commlaston  Is  faced  with  the  question 
of  how  to  determine  whether  a  channel  Is 
loaded  to  saturation,  to  an  optimum  level, 
or  to  a  level  which  permits  additional  usen. 
One  iqiporach  taken  by  the  Commission  has 
been  to  adc^t  mobile  loading  standards  in 
the  470-<ia  MHz  band  and  800  MHz  band. 
Part  3  of  this  report  deals  with  the  relation¬ 
ship  between  mobile  loading  standards  and 


actual  on-the-alr  usage  measured  by  our 
monitoring  equipment. 

After  further  analysis,  we  expect  to  be  able 
to  determine  the  optimum  loading  level  and 
the  level  of  usage  at  which  saturation  occurs. 
For  the  purpose  of  discussion,  the  saturation 
level  Is  denned  as  the  level  at  channel  usage 
at  which  the  addition  of  aimther  user  cannot 
be  tolerated  by  existing  users  on  a  channel; 
and  the  optimum  loading  level  la  dedned  as 
the  preferred  level  of  channel  usage  at  which 
additional  licensees  should  not  be  authorized 
to  use  a  given  flannel  on  a  time-sharing 
basis  In  the  same  geographic  area. 

Prom  the  plot  of  Waiting  Time  vs.  Trans¬ 
mission  Occupancy  (Figure  4)  and  the 


graphs  showing  channel  visage  by  the  Busi¬ 
ness  and  Thxlcab  Radio  Services  (Flgtires  13 

and  15-19) .  It  appews  that  an  occupancy _ 

Sgure  In  the  40%-60%  range  could  be  con¬ 
sidered  as  an  optimum  loading  level  fbr  those 
two  services.  The  further  development  of 
this  concept  will  depend  on  a  variety  of 
factors  lnvc4vlng  the  ways  In  which  channels 
are  used  by  various  kinds  of  users.  Obviously 
there  are  different  levels  of  acceptability  for 
different  prlorltiee  of  use.  These  are  stihjects 
for  comment  In  the  current  proceeding,  but 
anil  be  considered  extensively  In  the  future 
proceedings  before  loading  levels  are  estab¬ 
lished. 
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RELATIONSHIP  BETWEEN 
5 -MINUTE  OCCUPANCIES 
AND  HOURLY  OCCUPANCY 

....  -  5-Min  Occupancy 

j  -  Hourly  Occupancy 

Date:  April  16,  1975 
Frequency:  150.815  MHz 

(Auto  Emergency) 

Peak  Hour  Occ  =  14% 

Daily  Avg  Occ  =  10% 

Peak  5-Min  Occ  =  567o 


FIGURE  1 
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BUSINESS  RADIO  SERVICE 
Percent  Occupancy 
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@  =  Average  5-Minute  Occupancy  for  the  week  (or  Mean 
Daily  Average) 

X  =  Weekly  Mean  of  the  Peak  Hour  Occupancy 
+  =  Maximum  5-Minute  Occupancy  for  the  week 

FIGURE  2 
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Weekly  Mean  of  Peak  Hour  Occupancy 
over  a  52-week  period  from  June  30,  1975 
to  June  24,  1976  . 
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LOCAL  GOVERNMENT  RADIO  SERVICE 
Percent  Occupancy 
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Meaningful  analysis  of. 
occupancy  data  is  extremely 
complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
qualifications  listed  on  Page  1-5 
Particular  care  must  be  exercised 
in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 
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Local  Government  (continued) 

Percent  Occupancy 
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POLICE  RADIO  SERVICE 
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in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 


155.640 


■  *.  ++ 


FIGURE  6 


FEDMAL  REGISTER,  VOL  42,  NO.  98 — FRIDAY,  MAY  20,  1977 


raOFOSED  RULES 


26061 


Police  (continued) 


Percent  Occupancy 
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FIRE  RADIO  SERVICE 
Percent  Occupancy 

0  10  20  30  40  .  50  60 

i _ I _ I _ I _ I _ I _ L 

154.130  +-»■++■»'-►+++■»•+ ♦4'+ 

154.145  ++♦ 

154.160  ++4-++++ 

154.175  +4.4 
154.190  ++++4H.++ 

154.205  ++++++++++ 

154.220  ++4+++++4.+++4. 

154.235  ++++++ 

154\250  4.  +  ++4+44.44. 

154.310  ++++4.+++4.+ 

154.325  ++  '  . 

154.340  ++++4+4++4.+  +++ 

154.355  +4+ 

154.370  4 4 444- 44.44.44. 44-  Ileaningful  analysis  of 

•occupancy  data  is  extremely 

154.385  444  complex;  conclusions  regarding 

the  data  pres'ented  on  this 

154.400  44444444444444  chart  are  subject  to  the 

qualifications  listed  on  Page  1^ 
154.415  444444444444  Particular  care  must  be  exercised 

in  drawing  conclusions  from 

154.430  4444444444  either  very  high  or  very  low 

occupancy;  numerous  factors  may 

154.445  4444444  contribute  to  such  readings. 


FIGURE  7 


V 


PiOitAL  RIOISTfl,  VOL  42,  NO.  9S — FMDAT,  MAY  20.  1977 


rtOPOSED  RULES 


26063 


0 

151. 145*^ 
151.160  + 


FORESTRY-CONSERVATION  RADIO  SERVICE 
Percent  Occupancy 

10  20  30  40  50 

J — - i—J _ I— _ I _ L 


60 

O- 


151.175  ++-»■+ 
151.190  + 
151.205  ++++ 
151.220  +++ 
151.235  ++++ 
151.250  +++♦ 
151.265  + 
151.280  + 
151.295  ♦+++ 
151.310  -»•++ 
151.325 
151.340  + 
151.355  + 
151.370  + 

151.385  ++ 
151.400  +++ 
151.415  +++ 
151.430  + 
151.445  + 
151.460  ++ 


Ileaningful  analysis  of 
occupancy  data- is  extremely 
complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
qualifications  listed  on  Page  1-5 
Particular  care  must  be  exercised 
in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 
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Ileaningful  analysis  of 
occupancy  data  is  extremely 
complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
qualifications  listed  on  Page  1-6 
Particular  care  must  be  exercised 
in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 
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occupancy  data  is  extremely 
complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
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Particular  care  must  be  exercised 
in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 
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occupancy  data  is  extremely 
complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
qualifications  listed  on  Page  1-S' 
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in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  ray 
contribute  to  such  readings. 
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Meaningful  analysis  of 
occupancy  data  is  extremely 
complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
qualifications  listed  on  Page  1-5 
Particular  care  must  be  exercised 
in  drawing  conclusions  from 
either  very  high  or  very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 
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f leaningful  analysis  of 
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complex;  conclusions  regarding 
the  data  presented  on  this 
chart  are  subject  to  the 
qualifications  listed  on  Page  1-5 
Particular  care  must  be  exercised 
in  drawing  conclusions  from 
either  very  high  or. very  low 
occupancy;  numerous  factors  may 
contribute  to  such  readings. 
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LOAOntO  PO«  THB  4T0  MRK  BUBINBaS 

SBBVICB  IK  CHICAGO 

Abstract 

A  group  470  MHz  Buzlness  Radio  Serr* 
Ice  frequencies  in  Chicago  has  been  studied 
to  determine  the  degree  of  statistical  corre¬ 
lation  between  the  ninnber  of  mobile  units 
lidenaed  to  a  channel  and  the  level  of  channel 
utilization.  Linear  correlation-regression 
analysis  has  been  applied  to  spectrum  occu¬ 
pancy  and  mobile  loading  data  gathered  at 
the  Commission’s  Chicago  Regional  Office. 
Extremely  low  coefficients  of  dependence,  on 
the  order  of  2%.  Indicate  the  occupancy 
and  the  number  of  licensed  mobile  units  are 
not  linearly  related.  Moreover,  no  mathe¬ 
matical  relatlonMilp  could  be  found  from 
which  to  predict  channel  occupancy  levels 
from  the  Commission’s  mobile  loading  rec¬ 
ords.  Independent  investigations  conducted 
by  the  Office  of  (Bilef  Engineer  have  cor¬ 
roborated  the  findings  of  this  study. 

Introduction  and  Background 

In  Dockete  18261  and  18262,  the  Federal 
Communications  Commission  adopted  mobile 
loading  standards  as  the  basis  for  determin¬ 
ing  channel  loading  for  land  mobile  opera¬ 
tions  In  the  470-612  MHz  and  800  MHz  bands. 
For  each  radio  service  or  group  of  services 
governed  by  Parts  88,  81,  and  83  of  the 
Commission’s  Rules,  specific  standards  for 
the  number  of  mobile  units  on  a  channti 
were  established  to  determine  irtien  that 
channel  could  no  longer  be  assigned  In  a 
given  area.  Ihese  standards  were  viewed  with 
considerable  uncertainty  by  the  land  mobile 
community.  In  the  Docket  18261  proceed¬ 
ing,  a  number  of  parties  commented  that 
these  standards,  as  the  sole  means  of  deter¬ 
mining  channel  loading,  would  prove  overly 
rigid.  ’They  felt  that  the  operational  and 
technical  requirements  of  land  mobile  users 
should  also  have  a  role  in  determining  when 
a  channel  was  fully  loaded  or  when  more 
channels  were  needed  In  a  (xxnmunlcatlon 
system. 

The  loading  standards  were  Intended  to 
foster  efficient  use  of  the  spectrum  by  pre¬ 
venting  the  Intolerable  congestion  that  had 
been  reported  In  other  land  mobile  fre¬ 
quency  bands.  A  major  concern,  however, 
was  the  degree  to  which  the  number  of  au¬ 
thorized  mobile  imlts  would  accurately  re- 
fiect  the  amount  of  channel  utilization.  ’The 
Commission’s  mobile  loading  records  are 
based  upon  the  Information  supplied  by  an 
•oDllcant  in  his  license  application.  ’The 
loading  standards,  by  nature,  might  serve  to 
encourage  applicants  to  overstate  the  num¬ 
ber  of  units  in  their  systems  In  order  to  Jus¬ 
tify  additional  channels  or  to  minimise 
''hannel  sharing  with  other  users.  (’The  ex¬ 
tent  to  which  this  practice  has  undermined 
the  accuracy  of  the  Commission’s  records  is 
unknown,  but  believed  sizeable.)  Moreover, 
It  is  unlikely  that  all  mobile  units  In  a  sys¬ 
tem  would  be  in  an  operational  status  at 
any  given  time. 

These  concerns  led  some  parties  In  the 
Docket  18261  proceedings  to  suggest  q;>ec- 
trum  monitoring  as  a  more  objective  basis 
for  determining  channel  loading.  At  that 
time,  however,  the  Oommlsslon’s  spectrum 
monitoring  program  was  In  an  early  stage  of 
development,  and  mobile  loading  was  the 
only  manageable  loading  technique  avail¬ 
able.  Moreover.  In  the  absence  of  documen¬ 
tation  to  the  contrary,  a  direct  relationship 
between  channel  utilisation  and  the  num¬ 
ber  of  contributing  mobile  units  could  logl- 
'*ally  be  assumed. 

When  the  Spectrum  Management  Task 
Force  Initiated  the  “long-term  monitoring 


project”,  adequate  data  for  a  study  of  this 
relationship  became  available.  This  type  of 
monitoring  provided  the  best  possible  depic¬ 
tion  of  channel  utilization  for  much  of  the 
Chicago  Metropolitan 'area.  A  complete  de¬ 
scription  of  the  “long-term  monitoring  proj¬ 
ect”  Is  given  on  page  1-3  of  Appendix  B. 

Study  Formulation 

A  group  of  22  Business  Radio  Service 
channels  In  Chicago  were  selected  for  the 
study  for  the  following  reasons: 

(1)  ’The  channels  are  governed  by  mobile 
loading  standards. 

(2)  Of  all  470  MHz  pools,  only  the  Busi¬ 
ness  Service  pool  provided  a  sufficient  num¬ 
ber  of  “on-the-alr”  channels  to  permit  sta¬ 
tistical  analysis.  In  the  Public  Safety  pools, 
for  example,  only  five  of  the  26  aaslgnd 
channels  registered  occupancy  at  the  Chl- 
cavo  Regional  Office  during  the  week  of  spe¬ 
cial  monitoring  for  this  study. 

(3)  All  users  of  these  business  channels 
operated  through  mobile  relay  stations  lo¬ 
cated  on  downtown  Chicago  skyscrapers. 
Since  these  stations  are  within  “Une-of- 
slght”  of  the  regional  office  (at  Park  Ridge, 
Illinois,  15  miles  northwest  of  the  Chicago 
loop),  reception  of  practically  all  base  and 
mobile  messages  could  be  achieved. 

(4)  The  mobile  units  on  these  channels 
had  been  licensed  at  least  eight  months 
prior  to  the  week  of  the  monitoring  period 
(January  26-31,  1876).  ’This  is  significant 
since  the  Commission’s  Rules  allow  a  li¬ 
censee  a  period  of  eight  months  following  the 
issuance  of  his  license  In  which  to  place 
his  system  In  complete  operation. 

The  22  channels  were  monitored  at  the 
Chicago  Regional  Office  throughout  the  week 


of  January  26-30,  1876.  ’This  motUtorlng  was 
done  on  a  nearly  continuous  basis  over  the 
following  time  periods: 

January  26  and  27 — 6  am.  to  8  pm. 

January  28  and  28 — 6  a.m.  to  6  pm 
January  30 — 1  pm  to  6  pm. 

Analysis  of  Occupancy  and  Mobile  Loading 
Data 

TalAe  1,  on  page  2-7,  contains  the  channel 
occupancy  and  mobile  loading  data  analyzed 
In  the  study.  The  occupancy  parameters  of 
Interest  are  weekly  averages  ad  “dally  peak 
hour”,  “dally  average  hour”,  and  "dally  80th 
percentile”  occupancies.  These  parameters 
are  defined  In  Appendix  B,  page  1-6.  As  an 
Illustration,  the  weekly  “peak  hour”  occu¬ 
pancy  is  the  arithmetic  mean  of  the  dally 
•peak  hour”  occupancies  tar  the  five  days 
of  monitoring. 

The  mobile  loading  data  In  TaMe  1  con¬ 
sists  of  the  “Total”  and  “Effective”  numbers 
of  mobile  units  licensed  on  a  channel,  the 
number  of  licensees  sharing  the  channel,  and 
the  number  ot  transmitter  sites  In  opera¬ 
tion.  *1110  “Total”  number  of  units  Is  the 
combined  number  of  vehicular  and  portable 
radios  stated  by  an  applicant  oa  his  applica¬ 
tion  form  This  Is  converted  to  an  “Effective” 
number  (for  loading  determination)  by 
counting  each  handheld  portable  as  a  frac¬ 
tion  of  a  loading  unit  (one-third  of  a  unit 
for  the  Business  Ssrvloe)  and  then  dividing 
by  the  number  of  channels  serving  the  mo¬ 
bile  units.  Table  1  shows  that  for  the  selected 
frequencies,  the  “Total”  and  "Effective” 
numbers  of  mobile  units  were  essentially  the 
same. 

Presented  below  Is  a  statistical  summary 
of  the  data  given  In  ’TaMe  1. 


Appendix  B 


Psiametfr  Mean  Stsndsrd  Coefikimt  Minimam  Msxiinam 

devlstion  of  variation  ' 


Peak  hour  occupancy .  *36  11.4  .317  *15  *41 

Averafc  boor  occupancy .  *31  7. 6  .363  *8  *37 

80th  pcrcenUle .  *46  13.6  .374  *31  >66 

Total  numbw  of  moMk  unit* .  80  17. 9  .  234  43  115 

Effective  numbw  ^  mobilM .  79  17.6  .  323  43  113 

Number  of  uaera .  6  3.5  .  588  1  15 


<  The  coefficient  of  variation  it  defined  as  the  standard  deviation  divided  by  the  mean  value.  It  is  used  to  compare 
the  relative  variability  of  parameters  havlne  different  means. 

*  In  percent. 


Several  observations  can  be  made  from  the 
above  summary.  First,  It  can  be  seen  that  the 
occupancy  levels  of  the  22  frequencies  were 
not  unlformally  distributed  (see  also  Figure 
1  on  page  2-8) .  The  coefficients  of  the  varia¬ 
tions  (27%-S6% )  Indicate  a  fairly  wide  range 
of  variation  among  the  channels.  The  num¬ 
ber  of  mobile  units  also  varied  from  channel 
to  channel,  but  was  relatively  more  stable 
than  the  occupancy  parameters. 

As  shovm  below,  more  than  half  of  the 
channels  were  either  above  or  close  to  the  80 
unit  loading  limit  of  the  Business  Service. 

Number  of 


Effective  number  of  mobiles:  channels 

More  than  86 -  11 

75-84  .  4 

66-74  . ...i .  3 

Less  than  66 _  4 


Although  the  mobile  loiuUng  of  these 
channels  Is  generally  high,  there  appears  to 
be  space  available  for  prospective  users  vrlth 
relatlvMy  few  mobile  units.  In  tmns  of 
channel  utilization,  however,  the  loading 
situation  Is  somewhat  different.  For  Instance, 
the  least  loaded  channM,  472.6826/476.6626 
MHz,  was  licensed  42  mobile  units  (Table  1). 
Another  48  units  oould  be  licensed  before 
this  channel  would  be  at  the  loading  limit. 
However,  the  80th  peroentUe  occupancy  for 


this  channM  was  66%;  making  it  one  of  the 
most  heavily  utilized  during  the  week  of  the 
monitoring.  In  otmtrast,  472.3376/476.3376 
MHz  had  the  lowest  00th  percentile  occu¬ 
pancy  for  the  week  (21%).  Tet,  this  channel 
was  loaded  to  80  mobile  units,  and  thus  was 
not  assignable.  Inspection  of  ’Table  1  will 
reveal  similar  dl^Murltles  between  utilization 
and  mobile  loadl^. 

The  line  chart  in  Figure  1  (page  2-8)  shows 
that  channel  occupancy  and  the  number  of 
mobile  units  per  channel  do  not  generally 
move  In  the  same  direction.  This  Indicates 
a  lack  ot  oorrMatlon  between  these 
parameters. 

Results  of  Correlation-Regression  Analysis 

“Simple  linear  correlation-regression  anal¬ 
ysis”  was  iqiplled  to  the  occupancy  and  mo¬ 
bile  loading  data  to  determine  the  degree  of 
linear  correspondence  between  them.  The 
analysis  entailed  the  calculation  of  correla¬ 
tion  and  dependence  coefficients  and  the 
''reparation  of  graphs  to  aid  In  visualising 
mathematical  trends. 

Independent  analyses  were  made  for  six 
combinations  of  occupancy  and  mobile  load¬ 
ing  parameters.  The  number  of  mobile  ufilts 
per  channel  eras  taken  to  be  the  known  vari¬ 
able  (Independent  variable),  while  the  meas¬ 
ured  level  of  channel  utilisation  served  as 
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the  variable  to  be  predicted  (dependent  vari¬ 
able).  llie  hypothesis  to  be  tested  was  that 
the  occupancy  and  loading  variables  were 
matematlcally  related  by  a  linear  equation; 
l.e.,  a  straight  line  relationship.  A  high  co- 


The  extremely  low  values  of  these  coeffi¬ 
cients  Indicate  that  a  linear  equation  cannot 
be  used  to  relate  the  occupancy  and  mobile 
loading  variables.  This  point  Is  further  Illus¬ 
trated  for  the  case  of  the  "Peak  Hour  Occu¬ 
pancy”  versus  the  “Total  Niimber  of  Mobile 
Units".  Here,  a  dependence  coefficient  of  2% 
Implies  that  98%  of  the  variations  In  occu¬ 
pancy  cannot  be  explained  by  cmrespondlng 
variations  In  the  number  of  mobile  units. 

The  relationship  between  variables  Is 
shown  graphically  In  Figure  2  on  page  2-8. 
Each  point  on  the  gnq>h  represents  one  of 
the  22  Business  Sn-vlce  channels.  The  chan¬ 
nel  points  are  located  by  peak  hour  occu¬ 
pancy  on  the  vertical  axis  and  the  total 
number  of  licensed  mobile  units  cm  the  hori¬ 
zontal  axis.  The  points  are  widely  scattered 
and  do  not  appefu*  to  cluster  around  any 
known  mathematical  relationship.  Linear  re¬ 
gression  analysis  has  been  us^  to  fit  a 
straight  line  through  the  points  In  such  a 


efficient  of  correlation  would  Indicate  a 
strong  linear  relationship,  where  as  a  corre¬ 
lation  coefficient  of  zero  would  suggest  that 
the  variables  are  statistically  Independent. 

The  results  of  the  analysis  are  given  below. 


manner  that  differences  between  the  ob¬ 
served  and  predicted  values  of  occupancy  will 
be  minimized.  If  there  had  been  a  high  co¬ 
efficient  of  correlation  In  a  linear  sense,  the 
points  on  the  graph  would  have  clustered 
closely  around  this  line. 

The  amount  of  dispersion  of  the  points 
about  the  line  of  best  fit  Is  measured  by  the 
“standard  error  of  estimate".  Expressed  In 
units  of  the  {M-edlcted  variable  (occupancy) , 
the  standard  error  of  estimate  for  the  points 
In  Figure  2  Is  11.6%.  Fifteen  of  the  twenty- 
two  channels  had  measured  occupancy  values 
falling  within  11.6%  of  the  predicted  values. 
This  dispersion  Is  quite  large  and  again  Illus¬ 
trates  the  lack  of  a  definitive  linear  rela¬ 
tionship  between  occupancy  and  mobile 
loading  data. 

Multiple  Correlation  Analyeis 

A  “multiple"  correlation  coefficient  was 
calculated  to  determine  whether  Improved 


occupancy  predictions  could  be  made  when 
the  number  of  licensees  per  channel  was 
added  as  a  second  Independent  variable.  The 
calculated  value  of  -f  .122  Indicated  no  Im¬ 
provement  would  result. 

Conclusions 

In  a  strict  statistical  sense,  the  following 
conclusions  are  applicable  only  to  the  22 
Business  channels  Investigated  In  the  study. 
They  cannot  be  used  to  make  nationwide 
projections  but  may  provide  a  clue  to  the 
relationship  between  mobile  loading  and 
spectrum  utilization  In  other  cities. 

( 1 )  The  extent  of  channel  utilization  can¬ 
not  be  predicted  from  the  Commission's 
mobile  loading  records;  l.e.,  from  the  number 
of  licensed  mobile  units  and/or  users,  llils 
Is  not  to  say  that  channel  occupancy  and  the 
actual  number  of  mobiles  In  operation  at  a 
given  time  are  unrelated.  The  lack  of  a  de¬ 
finitive  relationship  may  more  likely  be  at¬ 
tributed  to  disparities  between  the  Commis¬ 
sion's  loading  records  (as  supplied  by  ap¬ 
plicants)  and  the  number  of  mobile  units 
In  actual  operation.  A  second  factor  which 
may  work  contrary  to  a  definitive  relation 
Is  the  highly  diverse  nature  of  communica¬ 
tions  within  the  Business  Radio  Service.  Fur¬ 
ther  studies  need  to  be  made  for  other  radio 
services  and  geographic  areas  before  any  gen¬ 
eral  conclusions  can  be  stated. 

(2)  In  the  metropolitan  Chicago  area.  It 
appears  that  additional  users  could  be  ac¬ 
commodated  on  channels  which  are  “fully 
loaded"  according  to  the  present  loading 
standards.  Conversely,  relatively  lightly 
loaded  channels  are  among  the  most  heavily 
utilized.  The  study  thus  suggests  that  a  fre¬ 
quency  assignment  system  based  solely  on 
mobile  loading  can  yield  misleading  recom¬ 
mendations. 


Correlation  Dependence ' 
Predicted  variable  Known  variable  coefficient  coefficient 

(in  percent) 


Peak  hour  occupancy . Total  number  mobiles . '  +.144  2. 1 

Effective  number  mobiles .  +.  106  1. 1 

Average  hour  occupancy . Total  number  mobiles .  +.  132  1. 7 

Effective  number  mobiles .  -j-.098  1.0 

90th  percentile  occupancy . Total  number  mobiles .  +.076  .6 

Effective  number  mobiles .  +.038  .1 


■  The  coefficient  of  linear  dependence  is  a  statistical  measure  of  the  extent  to  which  variations  in  the  predicted 
variable  can  be  attributed  to  corresponding  variations  in  the  known  variable.  It  is  found  by  squaring  the  value  of 
the  coefficient  of  correlation  and  multiplying  by  100  to  express  as  a  percentage. 
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Channel  14  Business  Service  Frequencies, 
by  Occupancy,  Nunber  of  Mobile  Units. 
Number  of  Users  and  Number  of  Transmitter 
Sites,  Chicago,  Illinois,  January  1976 
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PIOPOSED  lULES 


FCC  FREQUENCY  RECOMMENDATION 
CHICAGO  REIGONAL  OFFICE 

************************************************************** 


NOT  A  LICENSE  TO  OPERATE.  SELECT  ONE  RECOMMENDATION 
SIGN  AND  RETURN  PRIOR  TO  EXPIRATION  DAT. 

************************************************************** 


APPLICATION  NO;  CIS750135064  ISSUE  DATE:  JAN.  15,  1975 

TYPE  OF  SYSTEM:  BASE  AND  MOBILE  EXPIRATION  DATE:  FEB.  15,  1975 

RECOMMENDATION  NO:  1  BASE:  151.3250  MHZ  MOBILE:  151.9250  MHZ 


BASE  STATION:  41-58-23  N 
87-40-16  N 

MOBILE  OPERATING  AREA: 

4  5Y  4  MILES 


RECOMMENDED  SYSTEM: 

ANTENNA  HEIGHT  AS:  10  FT 

EFFECTIVE  RADIATED  POWER:  18.0  WATTS 

TONE-CONTROLLED  SQUELCH  FREQUENCY:  203.5  HZ 


SELECTION  CRITERIA: 

LEVEL  OF  SERVICE:  36% 

LEVEL  OF  OCCUPANCY:  63% 
WAITING  TIME:  161.5  SECONDS 


JAMES  P.  PETERSON  AGENCY 
3414  N.  AVERS 
CHICAGO,.  ILLINOIS  60618 


SIGNATURE  TITLE  DATE 

THERE  ARE  13  CO-CHANNEL  USERS  WITHIN  20.0  MILES  OF  THE  TRANSMITTER 

1  MARLIS  CONSTRUCTION  COMPANY 

2  HAROLD  J.  NEVILLS  D/B/A 
J-P  TOWING 

3  INLAND  STEEL  COMPANY 

4  CONNEY's  PHARMACY 

5  VAN  RYN  SCAVENGER,  INC. 

6  LOEW'S  CHICAGO  HOTEL  CORP. 

7  SIEVERT  ELECTRIC  CO. 
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CU-CHANNEL  CALL  SIGN/LICENSE  t 

KZZ760  /C  IB731500131  KCL39I  /C1B750S2001 8  KDV611  /CIB7SOS20021 


